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Omnos rw croAtfB Mint divin» ftapientia? ot potentife tenter, diyitin* fulicitatis 
humanie :— ex harum usu IxmUaB Cfeatorin; ox pulchritudinc Mpi^ntia Dwnini; 
iMt OMKinomi^ in coaserratione, proportiono, ronoTaitotie, potmtia ms^entatiA 
aluoet. Sanm) itaque iadagatio ab hominibim aihl reliotiB aemper Beatimataj 
i reri^ oruditis et sapiontibus aemper exoidta; nial^ doctis <yt barbaria aempcr 
immioa — Linkjectb. 

“Quel que soit lo prindpe de la Tie aidmale, il ne fant qu’ourrir lew yeux pour 
voir qu’elle eat le obef-d’euuvre do la Touto-puimanoo, ot le but auquel »e ropjvor- 
temt touted im operations.” — BauciurKa, 2%iorie dtt St/sthne Animal^ I^eydon, 
1767. 


The aylvan pow^iyi^ 

Obey our summons ; from their deepest dells 
The Dryads come, and throw their garlands wild 
And odorous branches at our foot ; the Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-dower oome not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet mots or lichen, tom from rock 

Or rifhMl oak or oavem deep : the Naiads too 

Quit tiuur loved native stream, ft*om whose smooth face 

They crop the lily, and each sedge and nish 

lliat drinks the ri])phng tide ; the (Wkxen polos, 

Where peril waits Uie bold adventurer’s tread, 

The burning sands of Borheo and Cayenne, 

All, all to UR unlock tJieir secret Meres 
And pay their cheerful tribute. 

J. TaYLOft, Itormck, 1616 * 
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I . — A Preliminary Notice of a Stalked Bryozoon (Aaco- 
rliiza occideiitalis). By J. Walter Fewkes. 

[Plato I.] 

The number of genera of Bryozoa which neoi>le the waters of 
the coast of California is veiy great, and tuoir study is a most 
fertile field for resciirch. While there seems to be a great 
difference in the Bryozoan fauna of the Atlantic and Pacific 
shores of the United iStatea, we find many genera oommon to 
both. 

In an investigation of the marine invertebrata, carried on at 
Santa Barbara my attention w^as turned to the great variety 
in the forms of Bryozoa which inhabit the Santa Barbara 
Channel. Many of these animals there grow to a large 
size and are soraeiimes found in huge masses, which are 
known as corals to the few fishermen who sail on these waters. 

a I am indebted to Mr. Augustus Hemenway, of Boston, Massaohu* 
setta for op]^riunitiaa of oorr^g on studies iu marine soology on tbs 
coast of Oahfbrnia. 

A report on the Invertebrata effected on the coast of Oalifomia, in which 
a more extended account of Meorhma wU) f^peSTi will soou ^ published 
for me in the * BuUethi ^ cf the Museum of Crom|>arative Zoology at Oam« 
bridge, Massaebusetts. 

Ann. dt Mag. N. BieU Set. 6. Vol iii. 1 




2 


Mr. J. W. Fewkea on Aacorhiaa occidentalia. 


fT In dredging inat ontside the aone of kelp in this channel 
there was brougnt up by the dredge a most exceptional genus 
of Bryozoa, whicli seems to me to present more than usual 
interest to students of the morphology of this group of animals* 
For this strange organism the name Ascorhiza is proposed. 

The most marked peculiarity of the genus is the massing 
of the zoarium into a spherical or oval capital um mounted 
on a jointed stem, which is flexible and highly seimitivc to 
the touch (PI. I. fig. 1). While it cannot bo said positively 
that the specimen here described is an adult, and although 
there are several features which remind one of an immature 
animal, I am confident that a similar Bryozoon has never 
been described from the Atlantic sea- board of the United 
States and that nothing like it is recorded from liuropcan 
seas. 

The following description of Ascorhiza may give an idea 
of its external form and exceptional anatomy. 

Ascorhiza occidentalia^ gen. ct sp. nov. 

Ascorhiza was dredged f in 20 fathoms of water in the 
channel off the island of Santa Barbara. While examining 
a small rock brought up in the dredge there was detected upon 
it an organism which had the form of a small sac mounted on 
a slender stalk. I was at first at a loss to know whether 
the organism was an animal or a plant. Its colour is 
almost identical with that of the huge kelp so abundant at 
Santa Barbara ; but when put into a ^ass vessel and instated 
with a needle it was seen to sway slowly backwards and 
forvs'ards and even to double its stem on itself. A study of 
the specimen with a hand-lens told the true story of its animal 
affinities. 

It is believed to be a new genus allied to certaitj Bryozoan 
genera, some of which occur in shallow seas, some in the deep 
oceans, and one at least in fresh water. 

The whole animal is about an inch in height and has the 
form of a fleshy globular sac mounted ou a stem (fig* I, s). 
The colour is a brownish red and is uniform throughoutj. 

♦ Mr. R. Kirkpatrick has sugi^sted the term cspitulum for this 
dub-siiaped structure. I am iuaehted to hix^ for several valuable aug- 
gestioos in the preparation of this account of Ascorhiza* ^ 

t The shore of the Pacific at Santa Barbara is lined bj a broad zme 
composed of the huge fronds of a giant Alga, This zone is situated 
several hundred feet from the shore and marks the inner limit of shallow* 
water dredging. Between the inner edge of this son© and the shore it is 
next to impossible to dredge. 

t The colour closely appmimates to that of the giant kelp (Maorw^stu)* 
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The capitulum (fig. 1, b) ift ovate, fastened to the stem at?^ 
one pole and carried with its longest axis upright. Its surface 
is almost smooth or covered with small warts, but without 
niarktHl elevations to denote the presence of the polypides. 
When kept in confinement it was impossible for me to get 
the wa^ {>olypidc8 to extend themselves, and tlie openings on 
the Burfuce of the body through which they could be extended 
were very difficult, or almost impossible, to discover. The wall 
of the capitulum is leathery, and through it extend delicate, 
pink-coloured, anastomosing fibres or threads (fig. 4). There 
arc also many small yellow pigment-spots inita substance, l^he 
leathery covering of the capitulum, during life, is translucent. 
The polypides were easily found by a dissection of the capit- 
ulum of the Bryozoon, After many trials and repeated 
observations, in which it was impossible to see the polypides 
extended, incisions were made with the scalpel into the sub- 
stance of the body, and the live polypides were found nicely 
packed away in its interior. 

Each polypide (fig. 2 ) has a sac-Uko body fastened to the 
common attachment. The mouth is situated at the free end 
and is surrounded by a circle of tentacles, ilany of the 
polypides seem to have their tentacles extending inwards, the 
mouth-openings pointing to the middle of the body. 

1 searched in vain for polypides on the stem ; they 
seem to be confined to the body in all cases and to be absent 
from the stem. Each polypide has a transparent outer wall, 
with yellow- and-brown coloured stomach. At the base of 
the stomach there is a globular mass of unknown homology. 
The mouth-opening is entire and without cover. The tentacles 
are long, stift, and not contractile, but are readily moved in 
all directions. Each tentacle lias a central cavity and its 
outer wall is richly ciliated externally. They move very 
rapidly and often twist themselves into coils. Their manner 
ol movement, ciliation, and stiffness recall the motion of ten- 
tacles of other well-known Bryozoun genera ; but they have 
only a very remote likeness to the tentacles of the Hyarozoa. 

Through the outer wall of the capitulum many wheel-like 
structures (%. 3) Wei's observed, which looked like immature 
polypides with their tentacles orawn together in such a way 
as to give a radiated appearance to these structures. These 
bodies are thought to l>e |Kilypides with their tentacles par- 


Hiii reseiablance, and the that it is found associated with small 
speohueus of the Al^ imd among the roots ’’ of large specimeus, may 
readily be interpreted to signify a protective resemblaum'. 
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Mr. J. W, Fewkes on Ascorhka occulentalia. 

^^ially developed. They are closely pressed together^ eape^ 
cialfy near the lower pole, and seen) to fill almost the whole 
interior of the capitulum. 

The stem is of exceptional character and its structure in 
this genus of Bryozoa is believed to be unique. It consists 
of a long peduncle of uniform diameter fastened at one end to 
a foreign body, suppoiiing at tlic free end the capitulum or 
colonial l>ody of tlie animal. Like the body it also has a 
leathery character, and both have the same colour. The stem 
is carnose and com])osed of a number of segments of uniform 
size (fig. 6). the partitions or indentations between which are 
well marked. 

The stem Is very flexible and may be so Ixmt as to bring the 
capitulum to the level of the attachment of the stem, forming 
a perfect coil or bow. It is sensitive to tlie touch and responds 
quickly when jiinchcd or when in any way irritated. Its 
motion isalw^ays slow and graceful. 

The stem is witlioiit ajipendagcs or lateral branches Its 
basal joint is si iglitly expanded as a means of attachment; 
but the remaining segments are of uniform size. 

The outer layer of the stem is translucent, pale brown, or 
ambor-eoloured. Through this superficial layer a numW of 
longitudinal muscular blocks or cubes can be observed. The 
superficial fibres of these muscular blocks can also b<i easily 
seen. As the stem contracts the articulations of these 
blocks arc more evident than when the stem is extended. The 
blocks of the stem near the lK)dy arc polygonal and sometimes 
almost sf)hcrical. 'J'hc indentations which mark the separate 
nodes (»f the stem arc not tlie same nor do tln^y correspond 
witli those which limit the muscular blocks. The articulation 
is confined to the external layer of the stem, while the Icnjrth 
of the muscular blocks does nut correspond with the breoditli 
of the articulations of the stem itself. 

As in the genus Alcvomdium^ wdien the |K)lypidea firo 
retracted they arc wholl}' drawn out of sight l)cnoath tlie 
gelatinous or caniose cccnosarc, and the tentacles are almost 
complcbdy, if not wholly, hidden. This accounts for the 
fact that I have never seen the polypidcs extended beyond the 
ccenosarc of the body. 

What are the zoological affinities among Bryozoa of tlie 
geniis Aficorhiza^ 

'Idle carnose body recalls that of Ahyonidium^ although it 
must be confessed that no adult Ctoioatomutous Bryozoon 
has yet been described with a stalk similar to the atem of 
Ascorhiza. 

Ascorhtztx differs also from the Eiitoproctous genera Pedi-^ 
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cellina^ Loatosomaj and Urnatdla in its colonial cKaracter. 
It i« not difficult, how^evor, to see how we might find among 
known genera a homologue of the capitulura of Ascorhiza in 
the freshwater genus Urnatella dcscril>ed by Dr. Leidy. 

The polyp-head of Urnatella may be supposed in Asgo^ 
rhiza to be greatly enlarged and concentrated, so that the 
polypidcs are all brought together into a heal or capitulum. 
We might then find in the stem of the the 

exact homologue of the articuUted or jointed stem of Uraa^ 
UfUa. 

While, however, Anct^rluza diffios from all known Erito- 
j)roctou« Hryozoa in the colonial form of tlie (;apitiilnm ami 
flic clustering of m iny z xecia iu a comp let ma^s, a-i in tlio 
Ctcnostoniata^ wc may lo)k am mg the liotojiroct i for a 
lioinologue ot the stem, d'he stem of IJraat^^Ua closely re- 
sembles that of judging from the figures given by 

Dr* lucidy. 

In Ascoimlaria likewise, m figured in the Report on the 
^ Challenger ’ Bryozoa by Busk, we liave at the base of flm 
peduncle a bair< l-shapoJ body, wlucb in some particulars 
resembles the jointed stem of Aficor/uzti. This barrel-like 
body forms a cup*sliap(‘d socket In which the base of the 

I icdunclc is placed, and lies at the very base of the peduncle. 
Is resemblance to the^^ j )iuteJ stem of Aacorhiza is distant, 
for it is to be borne in mind that tlici'c is but a single zooeeium 
on each peduncle in Aaco^/odaria and that the mouth and 
anus lie within the cirede ot the tentacles. The genus Aitro- 
poduria has several remote resemblances to Asckir/uza* 

A possible interpretation of the combination of features 
which wc have in Azeorhisa is that the ^enus belongs to tlie 
Ctenostomata somewhere near Alcj/onidiamj but that it pos- 
sesses what no genua of the Ctenostomata kixown to me has — 
a sensitive, flexible, jointed stem. It seems also probable 
that this stem is liomologous with the stem of (Irnateilu and 
more distantly related somewhat to the barrel-shaped struc- 
ture of tlie peduncle of AiiC4>podana, If tliesc comparisons 
are good andf there is a true homology between the 8tru(',tm*es 
in question it is probable that wc have in Azeorhiza a genus 
with characters of both the great orders or divisions of 
B^ozoa. So markedly different are the structural peculi- 
arities of Ascorhiza and so cliaraetcristic is the stem that it 
may be necessary to make a now family for its rece{>tioa. 

From the limited knowledge of the anatomy of the poly^ 
pides of A$oorhiziz I am unable to refer it to either the Cteno^ 
stomata or the Chilostomata. In external form the colony 
is verj" different fi-om anything found in either group. It ts 
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very desirable that more should be ascertained of the structure 
of the polypides, as a study of their anatomy is necessary 
before the structural relations of the animal can be made out. 

lilXPLANATION OF PLATE I. 

JFV^, 1. View of Ancorhtza (entire), a, foreign IkkIv. to which the stem 
of Aecorhiza is attnehod } h, capitiilum or cluh-tiliaped /oariinn ; 
dy })rown bodies st'en through the external walls or tli© capita- 
luni ; ^ 1 , Ktem or stalk, showing its joints. 

F*ff, 2. Polypide of Annorhtza (%erv much magnified). 

3. Two neighbouring polypides (young) with tentacles rc^tracted. 
Ftff. 4. Single polypide witli retracted tentacles, showing the network of 
tuhes on tuo exteniol surface of the capituluni. 

Fiff. 5. Distal end of the stalk adjoining the capituluni. 

0. Portion of the stalk, showing longitudinal muscles of two joints. 

Cambridge, Moss., U. S. A., 

May ISSS. 


II. — Contrilutions to our Knowledge of the Crustacea of 
Dominica. By R. 1. Pocock, of the British Museum 
(Natural History). 


[Plate II.] 

The Crastacea forming the subject-matter of the present 
paper were collected by Mr. 6. A. Ramagc, who has been 
engaged in the investigation of the fauna and flora of the 
Lesser Antilles for the West-Indies Exploration Committee. 

In addition to the land and freshwater forms^ which con- 
stitute the greater part of the collection, specimens of the 
following wide-spread Antillean and Central- American littoral 
species were sent home ; — 

Mithrax apinosissimus. Lamarck. 

Carpiliua coralUnuSy Ilerbst. 

Orapstia maculatusy Oatesby, 

Cenobita diogenesy Latreille. 

BRACHYURA. 

Gecarcinus lateralisy Freminville. 

Otcardnui latevalUf Frcminvillo, Milns-Edwards, Hist. nat. Crust, 
ii. p. 27, pi. xviii. fig. 1. 

Eight specimens, collected near the sea on Point Michelle. 
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Oecarcimia ruricola^ Linn. 

Otcarnnu4 mrieola^ Linn., Milno- Ed wards, loc. oil. p, 20. 

One specimen. 

Seaarma americana^ ile Saussurc, 

Semt^ma amerioana^ d<' Bauasiire, Criist. nouv du Mexique et de« 
Antill(»8, p. 25. 

Ten specimens from Laiou (freshwater). 


Paeudotelphusa tenuipes^ sp. u. 

Carapace wide and moderately flat, very finely but not 
closely punctured ; gastric region slightly convex from before 
backwards and from side to side, furnished in front with two 
faint, low, slightly roughened epigastric lobes, between which 
runs forward a shallow median sulcus which divides into two 
halves the superior frontal crest. Anterior portion of the 
front almost vertical and bounded above and below by con- 
spicuous bluntly denticulated crests, of which the inferior is 
less conspicuous: the superior and inferior crests nearly 
straight and parallel, the distance between them being equal 
to one eighth of the greatest width of the area that they denne. 
Orbits large, their length being nearly equal to two thirds of 
their width and to half the width of the frontal area, with 
bluntly denticulated margins. Antero- lateral borders of the 
carapace evenly rounded and conspicuously dentate, the den- 
tations becoming smaller in front and padually disappearing 
behind. Cervical groove well marked and straight, but not 
quite reaching the margin of the carapace; the gastro- 
branchial sulci veiy shallow; the branchial region evenly 
convex, the cardiac region nearly flat, and the caraio-branchial 
sulci not or scarcely visible ; margin of the carajiace between 
the posterior legs very slightly concave. The aubhepatic 
and anterior pleural regions of tae carapace smooth. 

Ohelv^ea sparsely granular or tubercular, unequal in siae, 
and difi^rin^ in shape. 

Moru$ triangular, superior surface slightly concave proxi- 
mally, anterior surface nearly flat, inferior surface convex : 
anterior surface bordered below by a conspicuous series of 
rounded tubercles and above by a series of nine or ten la^e 
conical teeth, which distally increase in size ; interior edge 
of the superior surface bluntly toothed proximaily, the teeth 
distally passing into ridges. 
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CarpUB ronticlod above and behind, furnished anteriorly 
f inwardly) with one strong tooth, beliind which are three or 
tour nmch amalier teeth. 

Small hand with straight superior and inferior surfaces 
and gently convex anterior (inner) and f> 08 terior (outer) 
surfaces ; lingers curved gently forwards (inwards) distally, 
but otherwise tolerably straight; almost in contact when 
closed. 

The larger hand is relatively thicker from above down^ 
wards, the inferior surface is slightly convex distally, and 
the dactylus convex from base to point. Jn the adult male 
the didci'cnce between the two hands is more pronounced than 
in the female and the space between the fingers much larger. 

long and slender, foebly dentate or sjiinous above, 
proj)odus spai*8ely sfiinous below ; dactvlus slender, arched, 
furnished with five rows of spines which distally increase in 
size, as long as the propodus and half the carpus ; propodus 
with a row of distal marginal spines. 

Abdomen in the female covering the entire sternum as far 
as the space between the chelipedcs, and touching the coxw of 
the legs on each side ; fringed with liairs on each side. The 
appendages decrease in length from before backwards, and are 
long and fcathcr-Iike. btdng fringed with hairs. The endo- 
pooitcs of all arc alike, being slender proxirnally for two 
thirds of their length, foliaceous and ovate for the distal 
tliird ; the exopoditc of the first resembles the endopodites, 
but those of the s<*cond. tliird, and fourth gradually alter in 
shape from before bacK wards, the fourth being broad and 
laminate. The lateral angular portions of the steniura which 
project between the coxa3 are fringed with hairs, and there is 
a single patch of hair on each siae opposite the coxa of the 
chelip^e. The generative apertures are almost in contact in 
the middle line. In tlie male the sides of the sternum and of 
the abdomen arc furnished with very short hairs, and there is 
no anterior patch of hair on each side ; but the triangular 
hollow which contains the abdominal appendages when the 
abdomen is closed over It is covered with longish hairs. The 
abdominal appendages, though apparently more complex, 
closely resemble those of l,dentata as figured by Brocchi 
(Ann. Sci, Nat. (6) ii. p. 86, pi, xvii, figs. 119-121), con- 
sisting of a posterior, slender, stylifbrm process, and an ante- 
rior stouter process which is completely twisted at its distal 
end. 

In both sexes the ptcrygostoraial region is covered thickly 
with short hairs. 
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Measurement tn milUmetres of largest [^) specimen. 
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1 am very much inclined to think tliat these specimens may 
be referable to Ji dentata of Milnc-Edwaids, bat I have never 
aeon either a specimen or a full description of that species, 
and have been consequently compelled to rely ujion the 
figure of it on [)h xviii. of Milne-Etlwrirds’s Hist, nat. Crust. 
Tjiis figure represents the dactyli as not longer than the pro- 
jK>dal seginonts of the appendages, and the length of each isS 
not more than five times as great as the height. 

Twelve specimens were obtained, four of which were taken 
on the land at Laudst, at an allitudo of about 1000 feet; for 
the rest no special locality was mentioned. 

The following is, 1 believe, a complete list of the remaining 
SjKjcies of the genus Pseudotdjghusa ; — 

J?, deniata (Latr.), Edwards, Hist, nat. Crust, ii. p, 15, 
pi. piii. fig. 14.— The long and slender <lactyli of 
tenmpes serve to separate it from this species. In other 
respeSits the two seem to be closely allied. 

P. latjfrons (Randall). — Mr. Kingsley (Proc. Acad. Nat. Sci. 
Phil. 1880, p. d4) asserts that this sj^cies may be recog- 
nised at once by its reflexed front ana large antero-later^ 
teeth. 

P. chihnsis^ Edwards, Crust, du voyage d’Orbigny, p. 2$, 
pL X. fig. l.~The inferior fixjntal crest is amootn and the 
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regions of the carapace are much more sliarply defined 
than in fenutpes. 

P* macropa^ Edwards, Arch, du Mus. vii. p. 175, pK xii. 
fig. 3. — Closely allied to tenuipes, but has the lateral 
margins of the carapace not denticulated. 

P. denticuJata^ Edwards, Ann. Sci. Nat. Zool. (3) xx. p. 208. 
— 'I'he superior frontal crest is not bilobed and the merus 
of the cheli pedes is feebly dentate. 

P, americanay Saussure, Mdm. Crust. Nouv. des Ant. ct du 
Mex. p. 20, pi. ii. fig. 12. — In this species there is no 
superior frontal crest and the orbits and margins of the 
carapace arc without denticulations. 

P. Jiocourtij A. Edwards, Ann. Soc. Ent. Fr. (4) vi. p. 203. 
— The frontal crests are smooth. 

P. graciUpes^ id. ibid. p. 204. — This species apparently re- 
sembles tenuipes in the form of the legs, nut there is 
scarcely a trace ol the superior frontal crest. 

P. sinuatifrons^ id, ibid. p. 205. — The inferior frontal crest 
is sinuous and tlic inferior surface of the carapace is fur- 
nished with a series of granules. 

P. plana^ S. I. Smith, Trans, Conn. Acad, ii, p. 146. — Appa- 
rently allied to tenuipee^ but differing in the form of the 
merus, which is said to be short and slightly dentate. 

MACRUEA. 

Palsemonidn. 

Dithynis Jamaicenau^ Herbst. 

Paltsmon jamaicfnm^ Herbst, Natui]^. der Krabben, ii. p. 57, pi. xxvii. 
%. 2} Milne-Edwards, Crust, ii. p. SUB; v. Martens, Arch. f. 
Nitiirg. 1800, p. 22. 

Thirteen small specimeuB taken at Laiou. 

Bithynis spinimanm^ M.-Edwards. 

Palepmon Bnmmanrn^ M.-Edwards, Crust, ii. p. 309 ; von MartenSt 
Arch. f. Naturg. 1800, p. 26. 

A single specimen from Laiou. 

? Bithynis appuni^ von Martens. 

IWdMiuw apinmif von Martens, Arch. f. Natuig. xxxv. p. 31, pi. ii. 
fig. 6. 
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A Binglo specimen of a prawn taken at Laion I refer with 
hesitation to the species described by Dr. von Martens from 
Porto Cabello, Venezuela* 

In the Dominica individual the rostrum appears to be 
somewhat longer, inasmuch as it pn»jects beyond the peduncle 
of the antennae, and it is armed witli thirteen teeth above, six 
of which arc situated behind the orbit, and four beneath. 
Furthermore, the second pair of legs are considerably shorter ; 
but although the segments arc somewhat thicker, their rela- 
tive length is almost the same as in l\ appuni. 


Atyidae. 

Atya Qccidentalis (Newport). 

Atya occidfnUdU (Newport), Ann. k Mag. Nat. Iliht. xix. p. 158 
(1847). 

Mr. Ramage sent home no less than thirty-two specimens 
of a species of AtyHy all of which I believe to be referable to 
A, occidentaUs (Newport). Twelve of these arc from Laiou 
(freshwater) and the rest from I^audat, at an altitude of about 
1000 feet. I take the opportunity afforded by the possession 
of a number of specimens to recharacterize a species which 
appears to be but little known, and 1 do this the more gladly 
since the m^ecimens in q^uestion exemplify in a marked acgrec 
the value for the determination of species of the examination 
of a long series of forms, and show no less clearly how unsafe 
is the application of now names to isolated individuals which 
are obviously closely allied to species that have been pre- 
viously desci’ibed, when in the case of these species nothing, 
or next to nothing, is known respecting the variation which 
accompanies individuality or age. Fox it is certainly^ the 
case that from this scries, by the careful selection of speennens 
exhibiting extremes o£ structural modifications ana by the 
judicious elimination of those presenting features whicu fill 
up the interval between the extremes, material might be 
obtained amply sufficient to justify the establishment of no 
less than four species. But inasmuch as 1 can in no case 
detect a character which, owing to its constancy in some indi- 
'iriduals and to its total absence in other^ falls outside the 
probable limits of individual variation, I am corawlled to 
consider the whole series to bdong to one species. That this 
should be named occidmtalis is shown by the close similarity 
between the medium-suied specimens obtained and the type 
of ocddenialis whidb is preserved in the British Museum. 
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Body compressed, narrowed considerably behind, less so in 
front, widest across tlie anterior abdominal somite. 

Carapace in the smallest specimens entirely smooth, naked 
or clothed more or less thickly at the sides with short close- 
set liairs, which are very easily removed by rubbing ; in 
half-siisea specimens showing faint shallow punctures at the 
sides, deeper punctures above ; as the specimens increase in 
size so do the punctures incicase in clciirness, until in some 
of the largest tne sides of the carapace are adorned with a 
reticulated pattern of smooth ridges, and its dorsal surface, 
where the confluence of the j)uneturcs is earned loan extreme, 
with isolated simple or branched ridges. In these specimens 
and some others where the ])attern is of less complexity 
various smooth, syinmetiioally arranged tracts may l)c noticed 
on the dorsal surface. \\'hen clearly expreBSt‘d tliesc tracts 
l^resent on each side the following arrangement : — one a1x)ve, 
almost continuous in front with the lateral rostral groove, runs 
directly backw^ards and terminates in front of the middle of 
the carapace in a more conspicuous, circular, smooth area ; 
behind and a little above this, sometimes confluent with it, 
sometimes separated from it by the interposition of one or 
more than one smooth ridge, there is a similar but loss con- 
spicuous area; beneath tliis superior, longitudinal, smooth 
tract, but soparale<l from it by a row of ridges, is a st'cond 
similar tract, which at about the middle of the carapace 
gradually bn aks up into the iiu<'rstices which separate the 
ridges; below tliis again, but taking its ruse bchirul the ante^ 
rior third of the carapace in a more conspicuous, vertically 
elongated, smooth area, tlicre is a third tract, which runs 
backwards, at first ujiwards, then downwards, ultimately to 
disappear, in the same manner as the tract next above it, near 
the hind margin of the lateral portion of the carapace ; this 
tract is separated bidow' by a conspicuous arched ndge from 
the more thickly punctate or reticulated inferior lateral surface 
of the carapace. Laterally the carapace is smooth, where it 
is overlapped by the first abdominal somite ; inferior edge of 
the carapace raised ; anterior edge produced on each side into 
two sharp angular processes — one shorter immediately beneath 
the eye, the other, beneath the antennal peduncle, stretches 
as far or almost as far forwards as the ajiex of the rostrum. 

nostrum projecting slightly downwards beyond or not so 
far as the anterior margin of the proximal segment of the 
peduncle of the antennula, medianly keeled above and btdoW ; 
the superior keel separated by a depression from the supra- 
orbital portion, beyond which the rostrum is more or less 
sharply constricted and narrows rapidly to the apex ; inferior 
keel usually feebly bidenticulatc in front. 
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OphthaJmopoda ahort, cylindrical, not narrowed at the base, 
separated from each other below by a small vertical plate. 

Antennufa, — Basal segtnent of peduncle more or less hairy, 
hollowed above at its proximal end, furnished externally with 
a large tooth winch does not reach so far as its anterior mar- 
gin ; anterior margin armed with a series of strong spines 
interspersed with hairs ; inferior surface flat, its inner edge 
forming a ridge, which terminates in front in a small tooth. 
Second segment about equal in length to the first^ armed 
above willi more or fewer small scattered spines and in front 
with a marginal series of spines interspersed wdth hairs ; 
outer, inner, and under surfaces smooth, except for a series of 
hairs along tlic inner inferior edge. Third segment the 
shortest, armed above like the sectmd with scattered spines 
and a marginal series, its inferior edge furnished with hairs, 
W’hich arc conspicuously long in front. The superior spines 
on the two segiiients which have been just described may in 
small specimens be wholly absent. The inner Jlagellam 
longer than the outer, slightly longer than the carapace, the 
outer slightly shorter. 

Antenna.~l}Uiv\ segment of peduncle cylindrical, not 
projecting quite so far forwards as the peduncle of the an- 
tennula, witn a marginal series of liairs and small spines on 
its inner surface ; externally beneath the scale there is a 
pointed process which projects about as far as the apex of the 
autemmlar spine, Hcale with parallel edgc8| ovate in front, 
fringed on the inner edge and on the outer cage distally with 
long hairs, ])rojccting beyond the antennular peduncle, bearing 
a small spine on the outer side. Flagellum when 8ti*etchea 
backwards reacliing about as far as the end of the body. 

Pereiopods, — Firnt and second pairs almost alike in form 
and size. Ischium running considerably forwards beneath 
the proximal half of the merusand with it constituting almost 
one segment ; merus furnished externally alx)ve with a con- 
BjMCUous, lon§, smooth sulcus; this ischio-mcral segment 
externally hairy or smooth and in the larger epemmens 
tubercular, the second pcrciopod being mote tubercular than 
the fijst; carpus, propodus, and dactylua also slightly tuber- 
cular ot smooth ; nropodus and dactylus terminated with long 
tufts of hairs. Tnira pereiopod Urn largest, the ischio-meroi 
sclent longer than the tliree segments which succeed it 
taken together, flatter on the inner surface, rounded externally 
from above downwards. In the largest specimens covered 
externally more or less thickly with rounded or conical smooth 
tubercles, exhibiting a tendency to arrangement in longitu- 
dinal series ; the inner surface is much more scantily beset 
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with smaller, more squamiform tubercles. In small speci- 
mens the tubercles are scarcely perceptible. The relative 
thickness of the segment varies much ; in one large speeimeu 
its upper surface is very convex from behind forwards, and 
the thickness is almost equal to a third of its length. From 
this extreme there is every intermediate step until the thick- 
ness Incomes less than one fifth of the length. The carpus 
is a little shorter than the propodus when measured along 
their external surfaces; both arc covered with smooth, 
rounded or flattened, scattered or close-set tubercles, the 
inferior flattened surface of the carpus alone being without 
tuliercles. Uf)f>cr surface of the carpus produced distally into 
an evenly rounded process which oveilmngs the proximal end 
of the proixidus* inferior half of projmus somewhat com- 
pressed. In small specimens the tubcrchss may be completely 
spiniform, and some of them sliow a remarkable development 
of these spines at the end of the propodus. Dactylus short, 
less than a third the length of the propodus, spined beneath, 
bearing a sharp claw. The carpus and propodus are more 
cylindrical and relatively more slender in small individuals. 

The two succeeding pereiopods much resemble that which 
lias been just described, except that they are smaller and 
differ with regard to tlie relative length of their segments. 

The iscliio-merus of the fifth is shorter than that of the 
fourth, and the fourth shorter than that of the third. The 
carpal segments, however, vary considerably in length ; thus, 
they may present in larger forms the same relative size as the 
ischio-meral segments, or they may in smaller forms be equal 
in the three pairs of appendages, Tlic propodus, on the con- 
trary, of the fifth pair is always longer than those of tlic other 
two, and the propodus of the fourth may be either equal to, 
less than, or greater than that of the third. The extern^ 
surface ol‘ each of the ischio-meral segments is furnished dis-^ 
tally with a small rounded prominence, which may or may 
not be armed with two or three small spines ; the under sur- 
face of this segment in the fourth and fifth pairs is armed 
with an oblique series of three or four larger spines, which 
are naturally more visible in smaller specimens in which the 
tubercles are inconspicuous or absent, hut more or fewer of 
them may have entirely disappeared in the largest specimens, 
probably having been converted by wear into tubercles. 
That the squamiform or tubcrculifurm armature of the largest 
specimens has been derived from the spiniform armature of 
the smaller specimens during the growth of the individual 
by some such proce^ as rubbing seems certain ftom the 
frequent occurrence side by side in the same segment in larger 
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Bpecimens of tubercles either tipped with spines or with 
smooth vertices. The interstices between the spines or 
tubercles of these three pereiopods are more or less thickly 
clothed with short fine hair, and in some individuals there is 
a distinct scries of long hairs running on the outside from the 
proximal to the distal end of the appendage. 


Branchial Formula. 
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The ornamentation of the phon resembles that of the cara- 
pace, inasmuch as it varies from being feebly punctate to 
coarsely reticulate. Inferior lateral margins from tlic first to 
the fifth inclusive raised. Posterior lateral border of the 
second rounded, of the third, fourth, and fifth becoming pro- 
gressively more angulatcJ from before backwards. 

First pleopod in tlic female terminating in two slender 
|K)inted processes, above which the appendage is lamolliform 
and furnished with a fringe of hairs ; iu the male the endo- 
podite and exopodite arc well developed and subequal. The 
second, third, fourth, and fifth pleopoda in the female are 
alike, with ovate^ foliaceoua, hairy exopodites and similar but 
smaller endoj)oditee, from the base of which on the inner 
side of each appendage springs a short styliform process, 
which, joining with that of the opposite side, yokes the appen- 
dages together in the middle line. The third, fourth, and 
fira pleopoda of the male resemble those just described^ but 
the second differs in that the endopodite bears on its inner 
side a widened, hairy^ not to aay spinous lamina. Between 
the pleopoda of the fafth abdominal somite there may be a 
larger or smaller median spine, and between those of the sixth 
there is a larger hooked process. In the sixth pleopoda the 
exopodites are broad, foliaceous, and fringed with hairs : the 
external half of Uio uistal edge of the proximal segment nnety 
spined; the endopodite re^mbles the exopodite, does not 
pmect beyond it, but consists of one lamina, has no spines, 
and is slightly narroarer; the basal segment is furnished 
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cxiemally with a short process which terminates in a sharp 
point. 

Telson much shorter than lateral portions of tail-6n ; lateral 
margins converging; posterior margin slightly convex, fur- 
nislicd with a fringe of hairs and three spines^ two lateral 
and one median, and often some smaller minute spines* 
Upper surface behind longitudinally scooped out on each 
side of the middle line, leaving a carina between* The ex* 
ternal margins of the grooves aie adorned with a curved series 
of six or seven spines. 

Afecufureme^it in millimetres of largest specimen. — Total 
length (from apex of rostrum to end of telson) 117, of cara- 
pace (from orbit to posterior margin) 41 ; width of carapace 
24, height 27 ; length of rostrum (from hinder edge of orbit 
to apex) 8U width 6 ; length of anteimular peduncle 15, of 
antennal scale 18, of peduncle 15: 1st poreiopod : length of 
ischio-merus 1 5, carpus 4, propodus and dactylus 1 1 ; 3rd, 
4th, and 5th |>ereiopoda (measured along external margin) : 
merua 34, 26, 17, carpus 13 J, 11, 10^. propodus 16, 15, 17 ; 
length of telson 15, of exopoditc of tail-fin 20, endopodite 18. 

Atya scahra (Leach) is the only American species with 
which, owing to my having seen specimens of it, I can com- 
pare occidentalis. In srabra^ apart from other less noticeable 
diflfercnces, the third pereio[>oa8 are stouter, more sparsely 
tubiTCulated, and the ischio-merus is n»orc sharply angulated 
above and entirely smooth on the inner surface. 

The following species 1 know only from descriptions 

Atya rivalisy S. I. Smith, Rep. Peabody Acad. Sci. 1871, 
p. 94. — Nicaragua. 

tenellay id. ibid — Nicaragua. 

— ^ punctata^ J. S. Kingsley, Proc. Acad. Nat. Sci. Phil. 
1878, p. 94.~Hayti. 

But the features pointed out by Mr. Kingsley to distinguish 
his punctata from occidentalism rimlism and tenellaf not to 
mention scahra^ are merely such as in the pi*e8ent paper hare 
been regarded as due either to individual variation or to differ** 
ence of age. 


? Caridina americanam Gudrin. 

Caridina americam^ Guerin, Ramon de la Sagra, Cuba Oroit p* 52, 
pi. ii. fig. 13 ; von Martens, Arch, t Naturg. 1872, p, 136. 

Two females, with ova, taken at Laiou. 
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Those specimens appear to diflFer from Guerin^s figure in 
exactly the same resj>ect8 as did the Cuban specimens re- 
ferred to this species by Dr. von Martens. The femora of 
the third and fourth pairs of pereiopoJa, although not con- 
spicuously dilated, are spined beneatn, but not so strongly as 
is represented in the aforesaid figure. Further, in one speci- 
men the rostrum is armed beneath with two spines, in the 
other with but one. GuiSrln’s specimens appear to have been 
provided with three. 


Family Mieriiid». 

Genus XiPHOCARiS. 

Xiphtx^rii, Ton Martens, Arch. f. Naturg 1872, p. 130. 

As Mr. Kingsley has pointed out (Bull. Essex Inst. xiv. 
j). 127) the mandible of this genus bears much greater resem- 
blance to that of Atya than to that of Hoplophoras (or Aoan^ 
ihe})hyra) ; furthermore, since the definition of the group 
Ephvrin© (ssMieraiina?) of this author apnlies in all respects 
to tne specimens of Xiphocaris that I have seen, I have 
without hesitation referred the genus to this family, although 
the species of Miersia are unknown to me. 

The family appears to occupy a position between some 
such forms as Caridina and Acanihepnyra, 


Xiphocarts ehngata (Gudrin). 
dongixU, Ou<5ria, Ramon de la Sagra, Cuba Oust, p. 20, 

Hoptophorm amerurntm^ Saussure, Crust, nouv. dos Antilles et du 
Mexiqi^ n. 50, pi iv. fig. 31. 

Xiphocarts dongata^ v. Martens, /oe. cit, p. 140. 

Ten specimens (females, without ova) were taken at Laiou^ 

Average length from base of ophthalmopod to apex of 
telson about io millim. The rostrum of this species, as 
might be expected from its thinness and length, appears to 
be very liable to damage, seeing that in four specimens out 
of the ten this weapon is imperfect— in two Cfwes the apex 
being broken oflP, in another the anterior half, and in a fourth 
the anterior two thirds. The teeth vary from 13 to 9 above 
at the base, 6 to B above at the apex, and from 41 to 29 
below* In many instances isolatea teeth are misaingi par- 
ticularly from the lower series. 

Ann, dfe Mag, N, Hist, Ser. 6. IV. iii* 


2 
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Xiphocaris gladiator^ sp* n. 

Carapace wider behind than in front, elightlv carinated 
aboTe in front, the carina being continued on to the rostrum ; 
proximal half of rostrum bent gradually slightly downwards, 
distal half bent gradually upwards, but not beyond the 
plane of the dorsum of the cepbalothorax ; rostrum ex- 
tending slightly beyond the antennular peduncle, but not so 
far as the apex of the antennal scale ; armed above nroxi- 
xnally with from 12 ,to 18 minute close-set teeth ana with 
from 2 to 5 also minute and close-set teeth immediately before 
the ap('X, and below distally with from 18 to 30 minute 
close-set teeth. Eyes prominent and pyriform. Basal 
segment of antennular peduncle furnished with a spine, which 
is about equal to it in length ; second segment about equal to 
the first in length and distinctly longer than the thira ; the 
two flagella smooth, slender, long (but imperfect) ; peduncle 
varying in length, in one specimen reaching as far forwards 
as the front edge of the antennal scale, in two others falling 
considerably short of it. Antennal peduncle unarmed 
beneath ; scale furnished in front and behind with a fringe of 
hairs, ovate at the tip, anned with a spine externally. All 
the perciopods, sparsely hirsute, are furnished with slender 
exopods. The first pair shorter but somewhat stouter than the 
second ; ischium stouter but shorter than merus ; merus cylin- 
drical ; carpus very short, narrower behind ; propodus slightly 
compressedf, the stoutest segment in the appendage, its dac- 
tylar prolongation armed apically with two or three teeth, 
which meet with similar teeth on the ajxix of the curved dac- 
tylus. Second pcrciopod resembling the first, except that all 
the segments are longer and more slender; it is longer 
than the first by its three distal segments. Remaining 
pereiopods almost alike, being composed of long, slender, 
cylindrical segments ; the merus of each is furnished distally 
and behind with a single strong spine, the carpus with a few 
small spines and a distal tootn-hke prolongation above, the 
propodus with two rows of small spines beneath ; the dactyltis 
with a strong claw, and, except in the last, three or four 
strongish spines beneath : the dactylus of the last is famished 
with a senes of plumc-like hairs beneath on its posterior 
margin* In these appendages the carpus is equal in length 
to imout two thirds oi the merus aOd to half of the propodus 
and dactylus taken together ; the dactylus is about hw the 
length of the carpus. 

jBranchicB sixteen on each side, the appendages from the 
external maxillipede to the fourth pereiopod inolusive being 
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famished with one mastigobranch, one arthrobranch, and one 
pleurobranch, and, in addition, there is one pleurobranch 
corresponding with the last pereiopod. 

Pleon hairy at the margins, compressed, rounded and smooth, 
and neither carinate nor spiny above ; sides of the three 
anterior somites evenly rounded ; lateral portion of the fourth 
somite angularly produced behind, of the fifth likewise pro- 
duced, but more angularly and more sharply ; the sixth 
somite long, narrower behind, furnished beneath, behind, with 
a minute median spine; telson shorter than sixth somite, 
with smooth converging sides and a truncate bifid apex. 

Apj)endages of tlie pleon hairy, cxopodite lon^r than 
endopoditc, both foliaceous ; the exopodites of the farst pair 
long and slender ; in the male the endopodite is lar^e and 
foliaceous, in the female it is small ; in the sixth somite the 
appendages are ovate, large, and foliaceous ; the exopodite 
considerably longer than the endopodite, armed externally 
with a spine, fringed with hair internally and externally at 
the distal end ; endopoditc like tlie exopodite, but smaller and 
without a spine. 

Three specimens (two females, one with ova, one male) 
from Laiou, 

Memurement in mUlimetTta of hxrgut ftmale specimen 
Length from base of ophthalmopod to apex of telson 45, of 
carapace (above) 12 ; width of carapace? ; length of rostrum 
6i, of eye 3i, of i3eduncle of antcnnula 6|, of peduucle of 
antenna of antennal scale 9, of external raaxillipede 12, 
of first pereiopod 111^, of second 17, of third and fourth 18, of 
fifth 19, of pleon (including telson) 33; width of pleon 6^; 
length of sixth somite 7i, width 3i, height 4J ; length of 
telson 6i, of exopodite of tail-fin 9L of ©naopodite 2^. 

This species may be distinguishea from X dongoAa by its 
stouter build, smaller eyes, and shorter rostrum. 

Var. intermedia^ n. var. 

Taken with the above was one female specimen which is like 
them in every respect except as regards the rostrum. This 
organ is considerably longer, being almost as long as the 
umier surface of the carapace, projecting upwards at the apex 
above the plane of the carapace and forwards beyond the 
anterior margin of the antennal scale. So far as the rostrum 
is concenied this variety is intermediate between gladiaitor 
and elongata* 


2 ^ 
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Xtj}hocart8 hreviroatriB^ sp. n. 

Rostrum bent slightly downwards, projecting anteriorly 
only as far as the middle of the second segment of the pe- 
duncle of the antennula ; armed above with nineteen teeth, 
three of which are just above the apex, and below in its 
proximal half with sixteen teeth. 

Length from base of ophthalmopod to apex of telson 49 
milliin. 

In other respects this species is very like X gladiator^ 
differing from it, however, in being stouter and in possessing 
relatively smaller eyes ; in fact, in exactly the characters 
which serve to separate X. gladiator from X. elongata. 

Two specimens (one male, one female with ova). 

Synopsis of the Species, 

a. Rostrum longer than the oephalothorax dongata (Gudrin). 

h. Rostrum shorter than the cephalothorax. 
a'. Rostrum projecting bejond antennal scale . . | vnr.^n* 
Roatnun not projecting beyond antennal scale. 

Rostrum projecting beyond the proximal 
end of the distal segment of aiitennular 
peduncle gladiaiar^ sp. n. 

Rostrum projecting as far as the middle of 
the second segment of antennular peduncle, hrmrostrisj sp. n. 


Whilst examining the above-mentioned apecimens of 
Xiphocaris it occurred to me as possible that those that I 
have regarded as distinct may in reality merely represent 
stages in the growth of one species. 

Apart from the characters presented by the rostrum I think 
that the differences between the so-called species might be 
easily explained on the hypothesis of variation with agje ; for 
gladiator^ which is intermediate in size between hremrostris 
and elongaia^ is also intermediate between them In the other 
respects pointed out, namely the stontness of the body and 
the size of ophthalmopods; further, the assumption that the 
specimens of elongata may be young is rendered justifiable 
by the fact that none of the females are with spawn, whilst 
some of those of hrevirostris and dladiaior^ wnich inhabit 
the same fresh waters, are laden with it# 

I should therefore, were it not for the difierence in the 
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length of tlie rostrum in the three forms, unhesitatingly 
regard them as belonging to one species, in which, while 
passing from the young to the adult condition, the body 
increases in thickness more than it does in length, and the 
eyc*stalks grow less rapidly than do the other appendages. 

Hut when the rostrum is taken into consideration the 
jiroblem becomes far more complex. It must be borne in 
mind, however, that there is a gradation, though not a 
perfect one, from the long rostrum of the young elongata^ 
through intenmdia and Radiator ^ to the snort rostrum of 
the adult bremrontris] but, to the best of ray belief, it is 
contrary to all exjierience that this organ should progressively 
decrease in length as the body increases in bulk. Conse- 
ciuently I do not for a moment imagine it likely that the 
differences are due directly to age. But it seems to me quite 
possible that in the specimens named hremrostria^ gladiator^ 
and intermedia the rostrum at first resembled that of e/on- 
gata^ but has been broken off and is reacquiring the form 
characteristic of that species. In suppoit of this hypothesis 
may be urged the following considerations: — (1) It may bo 
inferred h priori (a) from the armature and length of the ros- 
trum that it is a weapon of offence, and (b) that as such, 
owing to its thinness, it is exceedingly liable to breakage ; 
(2) from the fact tliat in 40 per cent, of the specimens of 
elonpata obtained this organ is imperfect we know that it is 
subject to damage, be the cause what it may ; (3) the power 

E ossessed by the Crustacea of reproducing lost parts is well 
nown ; and (4) if the rostrum of the above-mentioned species 
is undergoing a process of regrowth its present form in each 
case is exactly wliat might have been predicted for it ; for the 
shorter rostra are copies in miniature of the longer, the only 
important difference oeing the difference of absolute thickness 
and length. And, further, assuming the specimens to be 
different species, 1 would point out that it is a thing of no 
common occurrence in the Caridca for the teeth to be so con- 
stant in position as they are in the present instance, when 
the rostrum is so variable in sise ; for in all the specimens of 
Xiphooarisj whether the rostrum be long or short, provided 
only that its form be perfect, there U a series of teeth in the 
proximal half above separateo by a space from a few teeth at 
the apex and a series of teeth below running from the apex 
to the orbit ; so that tlie poeition presented by those teeth 
becomes a character of ^eric si^ificanoc. 

But supposing a specimen of ewngata had lost the anterior 
third or anterior half of its rostrum, I presume that when 
growth set in, this organ would present the appearance seen 
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in intermedia or gladiator^ and if fractured near the base we 
should get the short thick rostrum characteristic of brevi^ 
Toeiris, 

However, I by no means wish it to be understood that I 
bind myself to the theory here propounded; for when 
atteim)ting to estimate the probabilities of the truth or falsity 
of it 1 am compelled to admit that there are many difficulties 
in the way of its adoption, and that the facts of the case, so 
far as they are known, are rather in favour of the view of the 
distinctness of the species named. This view I have conse- 
quently chosen, and have put forward the other hypothesis 
as a possibly plausible explanation of the phenomena 
presented with the full knowledge that it can only be satis- 
factorily tested by the careful examination of far more 
material than is contained in the present collection. 


EXPLANATION OF PLATE IL 

Fig. 1. Front of PBeudotelphusa tenuipes, sp. n. (nat, size, small apcici- 
men). 

Fig. 1 a. Fourth pereiopud of Fueudotelphusa tenuipeB (nat. sizes small 
specimen). 

Fi^. 2. nostrum of BithgnU appuni (v. Martens), nat. size. 

F%g, 8. Atya occidentalia (,Newp.), two thirds nat. size of larfje«t speci- 
men. 

Fig. 8 a. Atga occidmialh (Newp. ). Third pereiopud of half-sised 
specimen, nat. size. 

Fig, 4. Candina mneiiccma (Qu4r.), X 2. 

Fxp* 6. Xiphocaris hreviroatna, sp. n., nat. size. 

I\ff. t) a. XipJtocaria hf'eidroatria, sp. n. Bostrum. 

Fy. 6. XiphocarU gladiator ^ sp. u. liostrum. 

Ftp. 7. Xtphoearis gladiator, var. intef*xnedia» liostrum. 

F\g, 8. Xiphocaria elongata (Gu4r.j. liostrum. 

Note.-^hx the fimires repres^ting the rostra of the sevetal species of 

Xiphocaria the oj^thalmopod has been taken as of the sadue length \n 

each case. 


llL^Oheervatiom on Noctiluca miliaris, Surirag^and the 
SeaduminoBtty produced by it By Dr. L. PLATE 

During a stay of several weeks upon the island of Borkum 
in the autumn of 1886 I subjected Noctiluca miliarie to a 
thorough investigation. As, however, our knowledge of this 

i ^ Jahrhucher,’ Ahthcilung fur Analomie und Ontoaenie 

der Thiere, Band iii. pp. 174-180. ® 
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oftcn^observed Cyatoflagellatc has recently been admirably 
brought together by Butachli *, 1 shall confine myself here 
to a lew brief supplementary notes. 

On the nucleus of Noctiluca miliaria the statements of 
different naturalists considerably diverge. Robin (whose 
latest raemoii* upon Noctiluca I have unfortunately been 
unable to procure, so that I know his opinions only from 
Butschli’s statement) and Vigual t regard it as perfectly 
homogeneous, while CierikowskiJ ascribes to its interior 
substance the faculty of drawing out into threads and cords, 
which in optical cross-section appear to the observer as 
globules. According to my observations the nucleus is a 
vesicle bounded by a distinct membrane, the limpid contents 
of which are sometimes perfectly homogeneous, u e, uniformly 
finely granulai* after the application of reagents; but as a 
rule there are in the nucleus several nucleoli, which are true 
globules and by no means represent mere optical cross-sections 
of plasma-cords. I have never seen nuclei agreeing with 
Cienkowski’s fig. 12, and consequently (without wishing to 
call in question their occurrence) I regard such nuclei as not 
of normal structure. The nucleus of Noctiluca^ as is well 
known, is imbedded in the so-called central plasma. But 
that, like the other plasma-granules, it may sometimes be 
passively moved to and fro over considerable spaces was 
shown by some individuals in which it lay at a distance from 
the mouth in a somewhat more densely reticulated portion of 
the plasma §. 

With regard to the so-called bacillar organ,’^ I quite 
agree with Btitschli^s interpretation, according to which its 
ridges are produced merely by a particularly close attachment 
of Uie plasma to the body-membrane. If wo place a Noetic 
luca so that we look from above into the moutu-opening, and 
at the same time have the tentacle in front of the latter, 
the bacillar organ, as is well known, takes its origin behina 
the vestibule in the torm of two connivent folds, I believe 
that a similar formation will also be demonstrated in front 
of the mouth-opening. To this conclusion I have been led 
by the observation of Noctilum in course of regeneration. 
Th^e very frequently show not only three granules pm- 
jecting more or less above the surface of the body, corre^ 
spondmg to the three ends the bacillar organ, but also 

* Broim't ^ Klusseu uad Ordnusgen/ Baud i. Protoxoa, ueu bearbsltet 
TOU 0. Biitacidi (1865), up. 1050 
t Arch, de Bhysiol, m. 2, tome (1878), p. 4%. 
t Arch, fiir mmr. Aast ix. (1^3), p. 49. 

$ Confusion with a vacuole k out of the queation. 



24 


Dr. L. Plate on Koctihioa tniliariS) 8ut. 

two others, which stand, symmetrically grouped, not far from 
the tentacle, and which yet certainly owe their origin to the 
same conditions as the outgrowths fonned by the bacillar 
organ. Unfortunately I omitted to make myself sure of this 
point upon the living animal. Nocitlitcoi in course of regene- 
ration are, in consequence of their contracted plasma, specifi- 
cally somewhat heavier than the normal individuals ; while 
the latter rise to the surface of the water in a quiet vessel, 
the former sink to the bottom. Hence, if we examine the 
bottom -dej^osit we easily find such five-homed individuals 
among the animals engaged in regeneration which vary 
extraordinarily in the length and form of the horns, as well 
as in the outline of the body. 

It is 08 yet not positively ascertained which of the two 
modes of reproduction of iNocttluca is the more frequent. 
According to my observations there can be no doubt that in 
point of number the formation of 8^^ armers exceeds repro- 
duction by simple division. It is only the circumstance that 
certain stages of the latter process cannot at tlie first glance 
be distinguished from conjugation that renders the recognition 
of the true state of things difficult. I have isolated a great 
number of biscuit-shaped pairs, and watched them for some 
time ; only a very few of them w^ere engaged in division, 
while all the rest finally became fused into single individuals. 
As w'e meet wdth such figure-of-eight-8hape<l Noctilucm about 
as frequently as animals with a swarmer-disk, this gives a 
considerable preponderance to gemmation over simple 
division. 

On the details of tlie process of cm^jnguiton we have 
already been well informed by Cienkowski. The two pnirers 
are almost always of equal size and are generally middle- 
sized or small individuals, and as, on the other hand, the 
Nocitlucm engaged in the production of swarmers are usually 
a uite full-grown, this circumstance also would indicate that 
tlie buds are formed after a conjugation and that their forma- 
tion IS also connected with the latter. It must not be for- 
gotten. however, that in Noctiluca miliaru the age of the 
indiviauals cannot always be estimated from their size, 
because the animals too often cast off a part of their meiiH 
brane ^ and take on a smaller volume by contraction of the 
plasma.^ 

The adhesion of the two pairers is efffected by means of a 

♦ This observation may be very easily made on animals wbiob have 
been somew^t disturbed on the objwt^ide ; it appears to me to prove 
that butscbli (Morphol. Jahrb. Bd. x, p. 664) is not right in denying to 
any cuticular membrane. 
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viacous structureless jolly, which is secreted in a thin layer 
from the part of the boay-wall situated above the central 
plasma. It is remarkable that the nuclei do not now imme- 
diately become fused together after the portions of membrane 
lying between them have been absorbed ; at first they rather 
aepart from one another, so that in one of the first stages of 
the conjugation, when a slender canal of union has been deve- 
loped between the paircrs, the nuclei lie closer together than 
somewhat later. Thus, while the biscuit-like eniargination 
between the individuals gradually becomes shallower, and 
the individuals fuse together more and more, the nuclei 
advance towards each other and finally unite. I have once 
observed the actual fusion of the nuclei. During this they do 
not undergo any change of structure, but the newly formed 
nucleus at first |)erform8 small amceboid movements. The 
tentacles of the pairers usually disappear at the commence- 
ment of the conjugation ; they are either cast off, in which 
case they previously become converted into a wrinkled 
withered thread, or they are gradually drawn in. Conju- 
gating animals, when kept in the moist chamber, frequently 
become so much exhausted that they are no longer in a con- 
dition to brin^ the approximated nuclei to amalgamation ; 
they remain ahvo in tins double-nucleate condition for three 
or tour days, and during this period each of them sometimes 
pushes forth a tentacle. 

According to Cienkowski the formation of the swarm-buds 
is commenced by the rising of two projections of plasma 
above the surface of the globule. These afterwards divide 
into four projections, then again into eight, and so on. That 
such stages with two and four projections do occur is certain, 
but certainly they do not always occur, for 1 often found 
only a thick layer of plasma with a few nuclei, which pro- 
jected inwards but not outwards. We are indebted to Robin 
for statements as to the changes which the nucleus passes 
through in its successive divisions ; but such metamorphoses 
reminding us of the indirect plan only occur during the first 
divisions: subsequently, as I have frequently observed, it 
breaks up only by simple constriction. 

The development of the cilia does not always occur exactly 
at tlie same stage of growth ; sometimes they occur very 
early, when the individual plasmatic outgrowths have 
still a series of divisions to perform. Then it may also 
happen that individual buds acquire two fi<^elta« The form 
of the swarmora is also sutfiect to many variations, as^^ indeed, 
was already observed by Cienkowski. The only thing that 
calls for special notice is the circutnstance that the transverse 



26 Dr. L« Plate on Noctilnoa miliaria^ Bar. 

atwJ longitudinal grooves are often wanting, which Would be 
adverse to the attempt made by Biitachli and Pouchet to 
demonstrate a Dinoflagelliform structure in the swarmers of 
Noctiluca. In this case they represent ovate or oval cor- 
puscles. somewhat flattened at the side to which the flagellum 
IS attaeWd. The animalcules have no special buccal af>er» 
turc, which would indicate a short duration for tiiia stage of 
development. 

'I"he fate of the Noctilucos which have lost the chief mass 
of their body in the fonnatiou of buds is still unknown. In 
some animals which had a mature swarmer-disk already fur- 
nished with cilia 1 was still able, by staining, to demonstrate 
some fragments of nucleus. It is therefore not impossible 
that some individuals still live on after the liberation of the 
buds, especially as here and there considerable portions were met 
with in the thin web of plasma which always remains. The 
Noctiluoce kept by me in the moist chamber always perished, 
because they very easily collapse. 

The action of the most different chemical substances and 
physical forces upon the luminosity of Nociiluca has already 
been tried by a great number of naturalists. They all arrived 
at the result that the luminosity may bo called forth by any 
strong irritation of whatever nature so long as the air is not 
excluded. This latter circumstance indicates (as the light is 
extinguished in nitrogen) that the luminosity belongs to tlic 
category of processes of oxidation. It is not difficult to 
adduce some further observations to prove the correctness of 
this proposition ; thus, for example, the luminosity occurs 
only in the peripheral plasma of the body, and, further, the 
regenerative states of Nociiluca which accumulate at the 
bottom of a vessel standing quietly, and which still fully 
possess their luminous power, are made to phosphoresce witu 
much more difficulty than the normal individuals swimming 
at the Buiface, because the latter are in a higher d^ree under 
the influence of the atmospheric air. Jt would tljierefore be 
expected that saturation with oxygen gas would call forth the 
animal phosphorcBcence with particular intensity, whi<di 
Quatrefages * disputes. 1 have therefore repeated this 
expeiiment, and in some cases 1 have succeeded bv passing 
pure oxygen for some minutes in producing a aull light, 
which was still uninterruptedly visible for about ten minutes 
after the evolution of the gas. That the experiment some** 
times failed was probably due to the primitive conditions 
under which I had to work. 


♦ CoBipiei Kcudus,' toms xxxi. (1860), p. 616. 
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If Noctilucm be laid upon moist blotting-paper and exam- 
ined under a high power the light radiating from them may 
be classed under four categories : — 

1. Lightning-like, intense luminosity of the whole outer 
layer, immediately followed by darkness ; 

2. The same, but with a mint after- luminosity persisting 
for one or two minutes ; 

3. Dull luminosity of the outer zone of plasma or of some 
considerable portions of it, with at the same time strong 
sparkling of particular small points ; 

4. A great portion of the surface is entirely or partially 
luminous, the luminosity being composed of numerous small 
points. 

If we consider the results at which Radziazewski ♦ has 
arrived it would seem probable that the diffused light of the 
surface of the body procexjds from the smallest fat-drops of 
the fine-meshed plasmatic net which occurs throughout 
immediately beneath the cuticle, while the light consisting of 
separate points owes its origin to the coarser fat-drops of the 
peripheral network of sarcode. 

liic question whether the phosphorescence of Noctiluca is 
or is not a phenomenon subject to tlie will of the animal has 
hitherto been but little discussed. I agree with Pouchet f, 
who says of the luminosity of the Cilionagellata that it is 
a simple physico-chemical pro[>crty, which appears in the 
inferior creatures to bo mdef)endent of tlie reciprocal vital 
manifestations of the individuals j ” and I therefore regard the 
luminosity of Noctiluca as an involuntary act, induced by 
exterior irritation, and from which the animal cannot escape. 
Thus, if we observe lively NoctUucai wbicli are in a perfectly 
quiet place, we find that there is a complete disap{>earance of 
tne ligiit. That traces of it now and tnen recur is probably 
due to the fact that the Noctilucce collected into a dense layer at 
the surface of the water sometimes disturb one miother, or are 
sometimes irritated by Eutomoatraca and other small animals, 
the presence of which cannot be prevented, and are thus 
brought to luminosity. On the other hand, tne phenomenon 
follows immediately and without exception upon any intense 
irritation, like thunder after lightning. 

Whether and bow far the luminosity of the sea, which owes 
its origin to the cooperation of thousands upon thousands of 
minute organisms, aepeuds upon the existing conditions of 
the weather, has, so far as I know^ been hitherto but little 
tested. 1 therefore, during six weeks on the island of Bor<* 

^ Liebig’s Atm. der Obeioie, Bd. cciii. (1880), p. 305. 
t Jouro. Anat. Physiol, tome xix. (1883), p. 437. 
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kum, observed the wind and weather carefully, with reference 
to the greater or less intensity of the luminosity of the sea, 
and arrived at the result that only the wind and the strength 
of the waves exert any appreciable influence upon the mani- 
festation of lliat beautiful phenomenon. In order that the 
phenomenon should present itself in all its splendour the wind 
must have set persistently for some (lays irom the open sea 
on to the shoic. If this condition coincides with a moderate 
motion of the surface of the sea the visitor to our North-Sea 
coast, who very often walks in vain upon the strand in the 
evening, may reckon with certainty upon the wished-for 
pleasure. In consequence of the sca-wind great numbers of 
Noctiluccp collect in the immediate vicinity of the coast, while 
the animals are carried away from it by a land-wind. That 
a strong breaking of the waves does not allow the spectacle 
to attain its full beauty, notwithstanding the gi eater irrita- 
tion to which the animals are subjected, is easily explained 
by the fact that in this case the KWtiluan are drawn down 
too far beneath the surface of the water, seeing that every 
particle of a wave describes a curve and descends the deeper 
in proportion to the height of the w^ave. 1 have found 
nothing to support the widely diflTused opinion that the pheno- 
menon is manifested especially in close sultry nights. On 
several evenings the island of uorkum was surrounded on all 
sides by thunderstorms, but no trace of luminosity was to be 
seen in the sea, because a land-wind had prevailed for some 
time. On the other hand, a high electrical tension of the 
atmosphere coinciding witli a soa-wind gave rise to no par- 
ticular intensity of the phenomenon. This opinion has 
consequently found acceptance only because on thundery 
evenings the sea is usually quiet, auu thus favours the mani- 
festation of the luminosity. 


IV . — The Staphylinidce of Japan. 

By Dr. D. Shaep. 

[Oontinued from vol. ii. p. 404.] 

Subfam. STAPsrujriNM. 

Group Quediina. 

A Iff on ffrandiooUie. 

Algon grandtcollitiy Sharp, Trans. Ent. Soo. JLoud. 1874, p. E3. 
Miyanoshita, in May; Awomori and Hakodate, in Sep- 
tember and October. 
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There is a second, still more remarkable, 8|)ecie8 of this 
genus in my collection, the locality being India, 

VelletuB setostis^ n, sp. 

Niger ; thorace versicoloro, elytrorum raargine infloxo testaeeo ; 

antonnis brevibud, intus biramosis, articulo ultimo brovi. 

I-«ong» 17 niillim. 

This differs cons])icuoualy from tlic other two species of the 
genus by the shorter antennse ; these organs have long pro- 
cesses on the inner margins of Joints four to ten, as in V, pac-- 
tfnatue ; but unlike that species the terminal joint is short. 
The erect setm of the upper surface are more numerous and 
conspicuous than in the congeners. 

Mr. Lewis procured two examples of this insect at Junsai ; 
I believe they are of the male sex, though there is scarcely 
anything in tne abdominal structure to support this view. 

Velleius dilatatus, 

Staphf/liftus dilatiUwtf Fabr. Mant. Tne. i. p. 220. 

Mr. Lewis found this insect at Nikko, Sapporo, and Jun- 
sai, thus completely removing all doubt of its being truly a 
Japanese species. The exanjples are undoubtedly conspccufic 
with those of Euro])c, The species of this genus were all 
associated with the larvm of Cossus, 

Quedius prwditusj n. sp. 

Niger ; autounarum apioo tarsisque rufis ; capite thoraooquo nitidie- 
flimis ; elytris eoutelloque fortiter profundefjuo punctatis ; abdo- 
mino versioolore, minus orobro punctate. 

Long. 12 millim. 

Antennas slender, black at the base, red at the extremity. 
This is closely allied to Q. juno. out in addition to the 
diflferent coloration of the kgs, palpi, and anteunro it has a 
remarkably deep coarse punctuation on the elytra. 
Miyanoshita, in April and May ; Junsai. Six specimens. 

I have detected no sexual distinctions among the examples 
of this species and Q* juno ; ail have the front tarsi much 
dilated. 


Quodiuejnw). 

Sharp, Trans. Bat. Soc. Lend. 1874, p. 24. 

Miyanoshita, Hakonci Nikko, Kiga ; rare, generally foimd 
«nder dead leaves, where there was fungal ^owth. 
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Quedtua ahnormoMa^ n. sp» 

Piceua ; oculia patris ; prothorace suboblongo, olytria lougiore. 
Long. 15 millim. 

Antennes obscure red, moderately stout, not thicker exter- 
nally ; penultimate joint aa long as broad, as long as the 
terminal joint. Head suboblong, eyes not in the least promi- 
nent and occupying less than one third of the length of the 
sides, the space behind the eyes numerously punctate. 
Thorax a little rounded at the sides, hind angles distinct 
though very obtuse, in front on each side of the middle with 
three fine aerial punctures. Scutellum very obsoletcly punc- 
tate. Elytra deplanate, considerably shorter than the thorax, 
rather closely and finely punctate. Hind body closely and 
finely punctate. Legs long. 

Found on the borders of the snow at Nikko in Juno and 
Allgust ; four specimens. 

This peculiar insect may be placed in the submenus Ediquua. 
Rey, as it is related to the European Q, longicoraia. Kr. I 
am unacquainted with the male: one of the four inaividuals 
before me is considerably smaller than the other three, but 
does not differ very strongly in any other respect ; although 
it is considerably darker in colour, this is no doubt due to tiie 
other examples being somewhat immature. 

Quedius Jlamoomia^ n. sp. 

l^^itidus, niger; elytrorum basi abdominisquo sogmentis singulis 

postice rufis; antennis, palpis pedibasc|Uo flavis; dytris Imvi- 

gatis, singulo medio obsolete uniseriatim punetato. 

Long. 6 millim. 

Antennae short and stout, clear yellow, sixth to tenth joints 
transverse. Head narrow, scarcely constricted at the neck ; 
eyes small, occupying not one half of the sides. Thorax 
quite as broad as the elytra, norso long as broad^ narrowed 
in front, very shining, reddish on the front margin, without 
serial punctures. Elytra longer than the thorax, shining, 
black, red at the base, and more indistinctly so along the 
suture, with three or four very fine punctures placed along 
the sutural depression and with a simuar, still more indistinct 
series along the middle of each, Hind body not closely 
punctate, each segment broadly cingulate with red. The 
male has a feeble emargination on the last ventral plate. 

Ichiuchi and Hitoyoshi, at the commencement of May; 
seven individuals. 
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This very peculiar species has somewhat the aspect of a 
Boltiobiue ; it lives unacr bark of beech trees. 

Quedius latioollisy n. sp. 

Minus depresfliis, niger ; elytris anteunisquo rufls, pedibus piceb, 

tarsis rufis ; thorace brevi, elytris multo latiore. 

Long. 11 millim. 

Antennjc sliort, red, with the basal joints piceous, sixtli to 
tenth joints transverse, terminal joint acuminate. Head 
orbiculate, with two punctures on the middle of the front 
margin ; eyes small. Thorax much broader than the elytra, 
nearly twice as broad as long, much rounded at the sides, 
without serial punctures. Elytra bri^^ht rc<l, shining, rather 
sparingly and finely piiucturod. Hind body black, rather 
closely punctured. Male with an emargination of the last 
ventral plate preceded by a depression of the surface. 

Found oil an old tree at Sapporo ; a single specimen. 

This very remarkable Quedius may lie placed near Q. brevis 
and Q. ochrijyennis^ though not at all closely allied to them ; 
the Japanese species of this genus form a series of remarkably 
distinct forms. 


Quedius hirticornisy n. sp. 

Pioeus ; capite thoracetiuc fore nigris ; elytris, pedibus antonm8<|ue 
mils, his setis exsertis, perelox^atis, oruatis. 

Long. 13 inillim. 

Antcnmc rather short, loosely articulated, penultimate joints 
strongly transverse, all the joints furnished with very elon- 
gate conspicuous Betas. Mead suborbiculate, eyes small. 
Thorax broad and short, considerably broader than the elytra. 
Elytra bright red, finely and rather sparingly punctured. 
Hind body rather closely and finely punctured, more rufcscent 
at the extremity. Legs short, tibice stout, very setose. 

A single example of this peculiar Quedius was found on an 
old tree at Mitzusawa, 18th Octob^, 1880 ; it is a female. 
The species may be placed near Q. laticolUsy though very 
peculiar on account of the setse of its antennm and legs. 

Quedius inibecilKsy n. sp. 

Nigro-pioeus, nitidus; antomits podibusque rufis, illis brovibus; 
abdomme elj trisque paroe ptmotaiis; capite utrinque poet ooulos 
tripunctato. 

Long. 8 millim. 

Antennie short, stouter externally, sixth to tenth joints 
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transverse* Head small, both short and narrow, only about 
half as broad as the elytra, on each side beliind the eye with 
three very distinct ajjproximate punctures j palpi yellow. 
Thorax scarcely so long as broad, piceous. Elytra sliiuing, 
rather sparingly punctured, a little longer than the thorax ; 
scutclluni impunctate. llbid body a little vcrsicolorous, the 
segments more or less red behind, the anal styles and hind 
part of the terminal segment ratlier bright red ; sparingly 
punctate. 

Mi^anoshita, Dec. 22, 1880 ; one example. 

This insect may be placed near Q, xnnhrinus^ though very 
distinct* 


Quedius annectenSj u. sp. 

Niger, nitidus ; antennia, palpis, elytris pedibusque rufis, his tibiis 
fusceeoontibus ; elytris ad eutiiram et ad latera nigro plagiatis, 
pare© fortiter puaotatis. 

Long. 8 millim. 

Antennas with the penultimate joints about a.s long as 
broad. Head with two punctures on a line in the middle 
between the eyes. Scutelluni not punctate. Elytra a little 
longer than the thorax, black along the sutui’c, but not quite 
so far as the liind margin, also with a black mark at each 
side not extending quite to the base ; the punctuation consists 
of a few distant punctures, which are scarcely serially 
arranged, and at the sides arc finer and more numerous and 
diffuse. Hind body versicolorous, the terminal segments 
more or less red towards the extremity; rather closely punc- 
tate, The male has a slight emargination of the terminal 
ventral plate, preceded by a depression of the surface. 
Miyanoshlta: five examples. 

Closely alliea to Q. iaponicuB^ but with the elytra shorter, 
differently punctate and coloured. 

Quedius adustm^ n, sp* 

Piceo-rufus, nitidus ; capita nigricante, antennis, palpis, pedibus ab- 
dominisque segmeniorum marginibus ruffs; scuteUo impunotato; 
elytris abdoxninoque sat crebre punctatis. 

Long. 11 miUini. 

Antennas slender, very slightly thicker towards the extre- 
mity ; penultimate joint rather longer than broad. Head 
narrow, quite impunctate on the middle. Thorax rounded 
at the sides and much narrowed in front, on each side of the 
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middle in front with three large punctures ; outside these 
two other punctures, and still nearer the margin a single 
puncture. Elytra black, shining, with very definite, not 
very close punctures, and sparingly pubescent. Hind body 
rather more sparingly punctate and pubescent^ Legs slender, 
obscure red. 

This is nearest to Q. fulgtdus^ but has numerous differences ; 
the antenna? arc much more slender, the eyes rather smaller, 
occupying less than half tlie Icnigth of the sides, the second of 
the postocular punctures farther from tlie neck, and the punc- 
tuation of the nind body more Hcunty. 

I Oyama, Nishi, Nara, OInnzenji, Nisliiinura, and Numata; 
scarce. 


iiuedtuH maltipiincUUmj n. sp. 

Niger ; capite thoracccpie subviri descent! bus ; elytris l»to viridis ; 

an tennis, pal pis pedibusque rufo-tejstaoiis. 

Long 9 raiilim. 

Anteniue clear yellow, short, scarcely thicker externally ; 
penultimate joints each almost as long as broad. Head sub- 
orbicular, but a goo<I deal narrower than the thorax, feebly bi- 
impressed in front, between the eyes with two transverse series 
of punctures, and with other punctures between the eyes and 
behind. Thorax about us long as broad, a little naiTowcd 
in front, with two series of six or seven punctures each 
along the middle, and with numerous punctures outside th(‘so, 
Scutellum impunctate. Elytra rather longer than the thorax, 
of a shining green colour, rather coarsely punctate. Hind 
botly rather closelj^ punctate, the hind margin of the last 
fiegment as well as the anal styles yellow. 

Hakone. 

The example is a fvmuile labelled under bark, rare.’’ 1 
have seen no other. It is an elegant and very distinct species 
of the subgonus Baphivua. 

Quediufi hrempennU^ 

^rmpenms, Fairm. Ann. Boo. Eat Fr. 1850, 41. 

Nikko, June 1880 j one example. 

Q. brevipennig is thought by some entomologists to be a 
brachjrpterous variety of the variable Q. boops, Orav. The 
example obtained in Japan has the elytra even shorter than 
they are in speeimena found in the Pyrenees. 

Anth dk Moff. N. IliaL Ser. 6. Vol. iii. 
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Quedtonuchus planatusy n. Bp. 

Bubdeprefteus, niger; elytris rufis; antonnid fu»ci«, harum ba«i, 
palpia pedibusque testaoeia ; elytris Ruboj)acis, iinpunctatifl. 

Long. 9 millim. 

Antcrmjc short and stout, fifth to tenth joints transverse. 
Head short and broad, rounded Ixshind the eyes. Thorax 
about as^ long as broad, with very feeble opalescent rt‘flex- 
ions. Llytra rather longer than the thorax. Hind lK>dy 
nnwlerately closely punctate^ the hind margins of the seg- 
ments feiruginous. Hind femora slender, their spines con- 
spicuous. Male with a very feeble emargination on the last 
ventral plate. 

Nikko, August 12th ; four specimens. 

Allied to Q. h^igatusy Gy 11., but only half the size. 

Quedtonuchus concoloTy n. sp. 

HubdopressuR, nigor, nitidiw ; anteunis |H:*dibuBquc piceis, tarsis 
diluti(»riburt ; thoraco opalesccnto ; elytris subopaoidf ixnpuuctatis : 
femora postoriora sal gracilia. 

Long. 10 millim. 

Anlcnnffi a little thicker towards the extremity. Head 
broad and short, much narrowed behind the eyes. Elytra a 
little longer than the thorax. Hind body sparingly punc- 
tate. Male with a slight emargination or the last ventral 
plate. 

Chiuzenji and Nikko; nine specimens. 

This differs from Q, planatus in numerous minor points 
besides the colour. 


Quedtonuchus armtpesy n. »p. 

Lepr^sutt, nigor, nitidus ; thorace opalescente ; antennis pedibusque 
rufo-picei8; elytns subopacis, puuotis paucis sotigerfs seriatim 
Long P®«^riora subtus dilutata longiusque spinulosa. 

Antennss short, fifth to tenth joints transverse. Head 
transvewe, straight beliind the eyes, which are not promi^ 

angles less rounded than in 
the allied species. Elytra with a few wrinkles, a series of 
live or SIX setigerous punctures near the suture, a similar series 
^ar the outside, and one or two punctures between the series. 
Hind body rather broad and flat, moderately closely punc 
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tate, the hind margins of the segments red, t^minal segment 
broadly red behind. Tarsi short. 

Shimidzu, Yuyama, Nikko; four specimens. 

Although bearing much resemblance to the Austro-Ma- 
layan species of Jielonmhuay this is a true Qaedionuchun. 
The remarkable armature of the hind legs is very like that 
of the Central- American Q, femoral is, 

I do not see any characters to distinguish the male. 


Ileterothops rotundieepSj n. sp. 

Nigro-piceua, nitidua, aniennaruni hasi dilutioro, y>odibufl testaceis ; 

capite suborbiculato, oculis tnagnis ; elyfcris tborace brevioribus. 
bong. millira- 

Antenn® short, not thicker externally, three basal joints 

f )icooua, the others dark ; fifth to tenth joints differing very 
ittle from one another, each nearly quadrate. Eyes very large, 
extending nearly all the length of the sides. Thorax rather 
short, not; quite so long as broad, a little narrowed in front. 
Elytra shorter than the thorax, unicolorous, not densely 
punctate* Hind bo<ly moderately closely punctate* 

Nikkoj Riga ; two specimens. 

This little insect has the appearance of a small Qaedius of 
the Raphirus group, due no doubt to its large convex eyes. 


Group Staph V LIN IN A. 

Phitonthus addendm^ var. 

TWonthiM addendm, Sharp, Trans. Kut Soc. Loud. 3rd ser. v. p. 440. 

Two examples have been met with at Nikko, one in Jmie 
1880 another in July 1881, which do not differ apparently by 
any good character from ISuroiiean examples, although they 
do not agree quite satisfactorily therewith in all their details 
and differ a little from one another. More information must 
therefore be obtained before we can decide positively about 
these examples. 


ejfanUpennis, 

StaphyUnm TW>r. Eat. SyaL I p. 

Common in fungi in Japan. The specimens differ a little 
from those found m Europe, the thorax being more oblong, 
with less rounded him! angles. 

3 ^ 
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Phtlonfhus hicaudusj n, ap. (Group 4, Erichson.) 

Nig^ir ; capita, thoraoe dytriaquo iiigro-Bul)ODnei» ; capite ovato ; 

elytris abdomineque crebrius punctatis. 

Long. 14 nailhm. 

Antonn?p rather ftlondcr, not thicker externally, tenth joint 
quite as long as brojid. Head imrrovv, only ahuiit halt as 
broad as the elytra. Thorax much narrowed in fnmt ; (dytra 
and scutcllum closclj’ punctate; hind body rather closely 
punctate. 

Only ii sinifle in<lividual has been found — an inunature 
female — but tlie species is so distinct that it will not be 
mistaken for any other; it resembles the species of the 
Euroj)(‘an J\ politas group, but has a ditlcrent structure of 
the tnait tai'-i ; tUcs(Miro (in the fenude) imadi dilated, and 
the apical joint is broad and deplauate and closely aninOHC 
beneath; the imdian lo])e ot the armatine is remarkable on 
account of being divided into two long slender styles, 
bouud at jSiiguta on tlie 12th September, 1881. 


Fhilonthus JiopteniSy n. sp. (Group 4, Erichson.) 

Latiusouhis, riitidior, parce punctatue, piceus ; ca]at6 nigro ; unten- 
nis pedibusquo rutiM. 

Long. 9 millim. 

Antenna*, rather short and stout, but the basal joiutfi rather 
elongate, the four or live penultimate joints strongly trans- 
verse. llead extremedy shining, suborhiculate, vvitin only a 
few coarse punctures. TJrorax rather short, Bulxpiadrate, 
straigdit at the sides, piceoiis, wry shining, the punctures of 
the dorsal scries railur large. Elytra rather longer than the 
thorax, piecous black, veiy shining, quite sparhigly punc- 
tured. llind body also sparsely punctate, Kliining. I^egs 
n d, tibia* infuseate ; niiddle coxse moderately distant. The 
male front taisi broadly dilated, apical ventral plate with a 
broad shallow excision. 

A single example of this very distinct species was met 
with at Junsai, in Yezo. 


Philonthuh micanticoUia, n. gp. (Group 4, Erichson.) 

Niger, fusco-pubescens ; elj trig SDneiH ; thorace gcriceo-mioante, 
]:)edibua teetaceis, tibiig infuscatia, antenuarum basi pul{^<|tt6 
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ftisoo-testaoein ; antennis grocilibus ; olytris abdominoque ere- 

briufl pmictatia, 

Lonpr* 7j nnllim. 

Antenn® slendor, not thicker externally, the penultimate 
joint evidejitly lonjrer than broad, the basal joint yellowish 
Whiiid, tl^e terminal joint scarcely paler than those preceding 
it. Jlead rather small, Hlru<>rtt circular. Thorax not elon- 
gate', subfjuaJrate, Hcareely perceptibly narrowed in front, 
the four punctures of the (lorsal series moderately large, the 
surface very shining and in u certain light exhibiting a strong 
sericeous n flexion. Elytra of a dilute brassy colour, longer 
than the thorax, rather closely and finely fuiuctate. Hind 
body (huHcIy pun(‘tate, uith some coarser punctures across 
the of the three basal segments. J^gs pale yellow, the 
fil>ia» iiituseatc internally, ^liddle eoxje rnoderatelv distant. 
Front tarsi of the male distinctly but not greatly dilated; 
last ventral ])latc with a small, rather deep excision. 

This is not closely allied to any other Japanese species; 
hut 1 have a very .similar one from Uijimv. It comes nearer to 
the dchcriptioii of /*. oil>{labn\^ than any <»thcr 1 know. 

A single example \va>i found at Nagiisaki on the Jrd 
March, 18HL 


Phdonthus (fepresMpcnnfSf m Bp. ((iroup 4, Erichson.) ' 

Depressiis, nigricans: elvlas tenois; nnteimis fusolM, baai jKilpis 
pe{libuH<pi (5 tcHtfujeift ; eapite raajoro, prothoraee |V> 8 t 0 riu 8 nngns- 
tato, Jiuca margmali unterius vuldo subtns iuflexa; elytm 
abdomiuetpio pnree punctaib. 

Long. 7 millirn. 

Head large, Bubquadrate, with numerous coarse punctures 
about the aidi's, eyes small. Antoumu moderately long, not 
stout, the penultimate joint not quite so long as broau, the 
two basal joints yellow. Thorax much narrowed behind. 
Elytra and scutellum sparingly punctate. Legs yellow, with 
tlie tibi® rather more ob8cuix^,"the tarsi short, the bas^ joint 
of the posterior shorter than the apical ; the middle cox® 
moderately aopamted. 

Three oxamidea have been found, two at ichiuchi on the 
Ut of May ana one at Konoftfe on the nth of the same month. 

Thin i» an abnormal spcciea, with the thoracic lateral line 
greatljr defloxed, ao that tue long(5r tactile seta is remote fi*om 
It. 1 he front tarsi are simple probably in the two sexes, as 
from a difference in thesiaeof the head 1 believe I have both 
before me. 
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Philonthus discrepensy n. sp. (Group 5, Ericlison.) 

8at latufl, niger ; elytris saturate rufis, pedibus testaecis ; antonuis 
fuscis, basi apiceque sordid© ruds; eljrtris abdoinineque crebre 
punctatis. 

Long. 8~0 millim. 

Antennee rather slender, dark in the middle, obscurely 
ferruginous at the extremity and sordid yellow at the base ; 

E tnultimate joint as long as broad ; palpi sordid yellow. 

ead moderately large, suborbiculate. Thorax shining 
black, a little narrowed in front. Elytra pale red, not closely 
punctate, shining. Hind body blackish, with faint metallic 
reflexions; hind margins of the segments above obscurely, 
below distinctly red, moderately closely punctate. Legs 
clear yellow, the cox® fuscous; the middle pair a little 
separated. 

In the female the front tarsi are a little and in the male a 
good deal dilated ; in the latter sex there is a deep excision 
on the last ventral plate. 

This is a distinct species, haviiig the anterior puncture of 
the dorsal series more distant from the I’ront margin than 
usual. 

Five examples were found at Nikko, June 1880. 

Philonthm erythropua. 

Philenthus erythrofim^ Kr. Wiegm. Arch. 1869, i. p. 88. 

One example. 


Philonthus virgatusy n. sp. (Group 5, Erichson.) 

Anguetulus, niger, pedibus testaceis ; elytris vittis magnis duabus 
poBterius conjunctis, testaceis; antennia fuaoo-rufls, tenulbus; 
abdomino denBissime BubtiliBsiineque punctate, segmento singulo 
margine posteriore ferrugineo. 

Long. 8 millim. 

Antenn® quite slender, the penultimate joints a little 
shorter, more slender and paler than those in the middle, 
the tenth evidently longer than broad ; palpi pale fuscous. 
Head rather small, subomculate. Thorax shining black, a 
little narrowed in front, the punctures of the dorsal series 
rather large. Elytra not longer than the thorax, rather 
sparingly punctate, the base and outer margjin black, riie 
inner portion yellow, but divided by a longitudinal black 
mark not reaching the hind margin, the extreme edge of the 
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inflcxed side margin yellow ; the middle coxa? are nearly con- 
tiguous. 

This is a very distinct species : five examples have been 
met with ; they all have the front feet moderately dilated, 
their sex being uncertain; those examined beneath are appa- 
rently males, but have no notch on the last ventral plate. 
Nikko, Chiuzenji, 22nd August, 1881. 


Philonihns angusiatm. 

Philmthm angmiattis. Kr. Wiogm. Arch. 1859^ i. p. 92. 

This is perhaps not su6Sciently distinct from P. thermarumy 
Aubd, though Fauvel’a statement (FauncG. R. iii. p. 471) 
that the differences pointed out by Kraatz are absolutely 
illusory is at least exaggerated ; I have not, however, seen 
suflicient examples to bring me to a positive conclusion on 
the matter. 

Mr. Lewis mot with an example at Nagasaki on the 28th 
May, 1881, and the individual from Northern China men- 
tioned by me in speaking of P. ihermarum (Trans. Knt. Hoc. 
1874, p. 44) is also to be referred to P. angustatus, 

Philonthm sulctfronsy n. sp. (Group 5, Erichson.) 

Minutus, niger, nitidulus j autonnarum basi podibusque tostoceis ; 
elytris pallidis, basi fascia; capita oblongo, antcrius iraproBso 
profundaque canaliculate; eljtris |>arce punctatis, prothorace 
paulo longioribus. 

Long. 4 inillim. 

This is the insect alluded to by me (Trans, Ent, Soc, 1874, 

E . 44) as possibly a variety of P. ihermarum ; but Mr. Lewis 
as now brought back a small series from whicli it would 
appear more probably to be distinct, the remarkable depres- 
sion and channel on the front of the head being character- 
istic; it is also of daiker colour, rather larger and broader, 
with stouter, differently coloured antennas. 

1 have seen from various sources ten examples, six of which 
were captured by Mr. Lewis at Nagasaki on the 22nd Feb- 
ruary, 1881. 


Philonihus pygmmus. 

PhUmtkus pygmmat Kr. Wiogm. Aroh. 1850, i. p. 9^1. 

This is regai*ded by Fauvel {L sup. ctt.) as the same as 
P. thermarmi^ but appears to me more probably distinct. 
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Mr. Lewis met with a specimen at Kioto on the 4th July, 
1881, differing from a Ceylonese example only in possessing 
a slight depression on the front of the head. 

Philonthits debilis. 

Stttphyl%nu 9 Grav, Ool. Mior. p. 35. 

Yokohama, Shirvi, Iwaki, Hakodate. 

Philonthus nigritulus. 

Staphylinua nigiihiUia, Orav. Col. Micr. p. 41. 

The Japanese individuals of this widely distributed and 
variable species arc far from agreeing exactly with our 
European varieties ; they arc remarkably elongate, with 
narrow head, slender oblong thorax, which is not naiTOwod in 
front, and brassy elytra ; amongst the small series before me 
there are, however, some individuals which indicate that 
there will prove to be more than one variety or form in 
Japan. 

Nagasaki, Miyanoshita. 

Philonthus inconstanSf n. sp. (Group 0, Erichson.) 

Puscua, capito nigricante, tbonice nifo-picoo; antonuis tostaoois, 
basi pGdibu8(]u© flavis ; thorace oblongo, seriebiia dorsalibus 
obsolete 5- vel 0-punctatia ; eljtris hoc fero brovioribus ; abdo- 
mino crassiusculo, dense subtilissime punctate. 

Long, millim. 

This species belongs to the subgenus Rahtgus^ Roy, and 
is allied to the European P. tenuis ; but it is smaller, of a 
different colour, and lias the antennse yellow. Unlike the 
European species, it is extremely variable. »SometiraeH the 
thorax and head are of one piccous black colour, sometime® 
the head is cmite black and tue thorax brigiit red, and some- 
times the elytra are obscure red ; the elytra are sometimes 
much shorter than the tliorax, but in some cases are about equal 
to them in length ; the number of punctures in the dorsal series 
is apparently as often five as six. The fine pubescence on 
the hind body is somewhat flavesccut in colour. The front 
tarsi of the male are only moderately dilated, and the last 
ventral plate has a broad shallow emargination preceded by 
a triangular membrane. 

Found in several localities, but apparently rare. Osttka, 
Niigata, Yokohama, Oyama, Hakodate, Junsai. 
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PhilonthuB cunctatory n« sp. (Group 6, Erichson.) 

Angutitulua, nigor, elytris aoneis, antennarum baai apicequo pedi- 
busquo toHtaoeia, abdominis aegmontorum marginibus poatcrioribus 
ferrugiiieia ; capita anguste ovato ; elytria abdomineque dense 
punctatis. 

Long. 8 millim. 

Aiitonnm elonmite, very slender, fuscous, with the two 
Imaal joints and the apical joint yellow ; palpi yellow. Head 
very narrow, only half as hroad as the thorax ; this latter 
elongate, narrow(‘d in front, tlie punctures of tlie dorsal series 
rather fine. Elytra closely and finely punetate. Hind body 
with the hind margins of the segments reddish, those at the 
base only narrowly so, those at the extremity broadlj ; ter- 
minal styles elongate, their extreme base and the median lobe 
red. Legs elear yellow, middle coxm contiguous; male with 
th(j anteri<n* tarsi slightly dilated and an extremely slight 
excision of the last vtmtral segment. 

This species is allied to P. famarias^ though abundantly 
distinct by a number of cUaraeters. 

A single example was met with at Yokohama on the 27th 
Octobei, 1881. 


rhilonthufi spadiccuB^ n. sp. (Group 7, Erichson.) 

Eiongatufl, dopressus, nigerrimuB; antennis palpisqiio pioois, illis 
^raoililnis, elougatis ; olytris abdoniinequo crobrius punotatis» 
illis sat nitidis. 

Long, 10-11 millim. 

Antcimte rather longer than head and thorax, not thicker 
externally, quite slender, the penultimate joint much longer 
than broad. Head suboblong, densely punctate at the vortex 
and the siilcs of the eyes. Thorax elongate and slender, 
nearly parallebsidcd, with a dorsal series of eight rather largo 
punctures, this series more or less irregular, and frequently 
with one or two mlditional punctures intercalated. Elytra 
quite black, Hal, very finely pubescent, finely punctate, a little 
shining. Hind body densely punctate. Femora picescent ; 
middle coxce rather narrowly separated ; front tarsi of female 
a little, of male much, dilated ; the latter sex with a rather 
broad^ not deep, emarginalion on tlie last ventral plate. 

This is allied to 1\ prola^ue^ l>ut is readily distinguished 
by the longer and more slender antennae, by the deeper 
black colour, longer and flatter elytra with less conspicaous 
pubescence, and oy the additional puncture in the thoracic 
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series, this latter character being, however, not easily observed 
on account of the great irregularity of the series. The fact 
that the male tarsi are only about half as broad as they are in 
P. prolatus differentiates the species with certainty. 

Kare, Kawasaki near Yokouama, Awomori, and Sapporo. 

Philonthns macrocephaliL8j n. ep. (Group 7, Erichson.) 

Depreesns, niger ; elytris rufis ; antennarum apioe, palpb, tibiis 
tarsisquo rufesccntibus ; capite majore, fortiter disperse puiic- 
tato ; prothoraoe baud elongato, basin versus angustato, seriebus 
dorsalibus irregularibus circitor S-punctatis ; olytris abdomineque 
crebre punciatis. 

Long. 13 niillim- 

Antennae not elongate nor stout, blackish, becoming ob- 
scurely red towards the extremity ; penultimate joint evidently 
shorter than broad. Head flat, sunquadrate, with numerous 
coarse distant punctures, but with a broad space along the 
middle impunctate ; underside impunctate. Thorax not so 
large as the head, anterior angles well marked, the discoidal 
senes consisting of coarse punctures, placed more or less 
inegularly and varying in number from seven to nine. 
Elytra, scutcllum, and hind body somewhat coarsely and 
closely punctate. 

I am not able to iioint out any sexual characters ; the front 
tarsi are slightly dilated, no doubt in each sex. 

This species has the upper marginal line of the thorax 
greatly deflexed in front, so that the longer tactile seta is 
remote from it ; this will ultimately require its removal from 
rhihnthus. It has the aspect of a Belonuchua. but cannot 
be placed in that genus because of its unannea femora and 
(slightly) dilated front feet. 

A small scries was found at Ichiuchi and Yuyama in May 
1881. 


PJiihnihua daimtOy n. sp. (Group 8, Erichson.) 

Niger ; capita thoraceque nigroHnubicncis ; elytris fuBoo-ajneis, ab- 
domine subvcrsioolore breviter flavo-pub^ente; pedibus tostaceia, 
tibiis plus minusvo fuscesoentibus ; capito thoraceque orebrius 
punctatis, hoc area longitudinali l»vigata ; elytris abdominoquo 
dense punotatis. 

Long. 9-11 millim. 

Antennas blackish, slender, each joint longer than broad. 
Head very numerously punctured, the punctures more scanty 
towards the middle, where tliere is a small glabrous space* 
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Thorax a little narrowed towards tlie front, with very nume- 
rous coarse punctures, leaving an irregular space along the 
middle smooth. Elytra and hind body closely and rather 
finely punctate. 

Allied to P. ffoatraliSf but with numerous differences in 
colour, punctuation, and size ; the female has the front tarsi 
distinctly dilated, tlie male I do not know. 

Two examples found at Otaru and one at Hakodate. 


Hesperus. 

To this genus, recently established by FauvcL I have to 
add an elegant Japanese species, as well as Phuonthus tirOy 
previmnly described by me ; this latter is rather aberrant, 
the form being elongate and jP/aVow^/iM^-like and the middle 
coxae less widely separated. 


Hesperus ornatus^ n. sp. 

Niger; antiuinarum apico tibiisquo mils; abdomine apicom verBUs 
rufesconte ; elytria ruflH, ante apicem nigris, apice ipso albidu- 
marginalo. 
l4ong. 11 millim. 

Aiitennee only moderately long, black, with the three ter- 
minal joints white ; palpi elongate, piccous. Head sinning 
black, coarsely punctate at the sides, a broad space on the 
middle sniootli. Thorax oblong, shining black, coarsely 
punctate, with a straight, rather narrow space along the 
middle smooth. Elytra closely and not quit© finely punctate, 
somewhat shining. Hind body rather sparingly punctate, 
black, with slight particoloured reflexions, the two terminal 
segments red. Legs slender, coxro and femora piceous or 
nearly black, tibia' white, fuscescent at their extremity, tarsi 
yellowish. The male has a well-marked notch on the last 
ventral plate, and its front tarsi are a little dilated ; in the 
female these feet are only very slightly dilated. 

Bare, Hitoyoshi, Yuyama, and Kikko, in the month of 
May, under dead leaves witli fungal growth. 

Aotohiua inomatm^ n. sp* 

Angustulus, elongatus, subdepressus, niger; antonnis fusois, basi 
pedibusquo testaceis. 

Long. 5 mulim. 

Antennae rather slender, but little thickeimd externally, 
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the penultimate joints scarcely transverse. Head coarsely 
and closely punctate, with only a small space on the disk 
glabrous. Tliorax long and narrow, punctured like the head, 
with a broad, definite, longitudinal space smooth. Elytra 
elongate and narrow, rather closely and coarsidy punctate, 
black, only the hind margin indefinitely fusco-tcstaccous. 

A single example wfis found at Yokohama, 7lh April, 
1880. 


Cajim rufcHctins^ n. sp. 

Iluf()-)>ruiineu8 ; ca]jite thoraccquo nigrictinliluis ; antennis nifift, 
])edibu3 fusc<)“t<*Ktacois, oinoreo-piibeHcens, opaeus ; capite tho- 
race(pio dense, fort iter profundoque punctutis, liTiea longitudiuali 
lata, argnta, glabra. 

Long. 5 iiiillim. 

This species alli(',d to tlic European Philtmthm HericeHUy 
auct., but is di>ilngui.shcd by the colour atid otiior characters 
apparently sul>j<Ht to but little variation. The head and 
thorax are nuieh inoie deeply and coarsely punctate, and the 
glal)rous line on these parts is broader, dtdiiiite, and more 
fthitiing, the aiUenna! ;vre shorter, and the punctuation of the 
elytra and hind body is not (juite so dense and fine. From 
P. algarum it is distinguished by the colour, the uimch less 
slender form, and nmcli shoitev and thi(‘k(*r antenme. The 
nmle is distiiignishcd by the p^^ssession (T a setigeroua pore 
on each of the H<'Cond and third ventral plates an<l by a large 
excision of the terminal plate. The setigerous pores do not 
exist in the correspondiipir sex of the alliecl species. 

Y'okoharna, Niigata, Hakodate, under seaweed, probably 
generally distributed in suitable localities on the coa.st. I 
have a specimen from Hong Kong in my collection. 

[To be continued.] 


V. — Oplilopteron elegans, a new, probably Nakdory, F(yrnt 
of Ojfhiurid, By Dr. IlUBKRT LUDWIO 

Among the Holothuri® which Dr. J. Brock collected during 
his travels in the Indian Archi])elago and entrusted to me to 
be worked up there was a single example of an Ophitiran 

♦ Translated from the ^Zeiisebrift fur wissonachaftliche Zoologia/ 
Bd. xlvii, pp, 459-464 (with a plate). 
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collected near Amboyna which, on close examination^ ap- 
peared to be a very remarkable new form. The most striking 
thing about it is the circumstance that each joint of the arms 
bears a pair of large fins, which could hardly have any other 

1 )urpo8e than to confer upon the animal tlie power of natatory 
ocomotiori. 

Description of the specimen . — The disk lias n diameter of 
6 milliin. Each of the five arms measures about millim, 
from the margin of the disk to its apex. The colour is a 
uniform light greyish yellow or yellowish white; only on the 
ventral surface of the disk the coloration in the interradii is 
darker, from brownish ycllowisli to greyish violet. 

The arms at their base arc 5*5 millim, broad, including 
the fins, without the fins gearccly T5 millim. The dorsal 
and ventral scutes have the same breadth of 0*75 millim. 
G'he ventral scutes in the region of the disk arc somewdiat 
broader than long and scarcidy narrower at tlndr proximal 
than at their distal margin ; the latter is slightly (unarginate, 
while the lateral margins show a deeper emargination ; orally 
from the lateral emargination a short oblicjue line indicates 
the jMjint of junction of the ventral scute with the lateral 
scute ; the angles whiidi unite the lateral with the distal mar- 
gin are rounded off. In the middle of the length of the arm 
the ventral scutes are considerably narrower at their proxiinul 
than at their distal margin, tin* lateral emarginations are no 
longer distinct, but, on the other hand, the oblique lines of 
junction of the ventral scutes with the lateral scutes have 
become comparatively longer. The dorsal scutes in the 
middle division of the arm have on tin* whole a rounded 
rhombic form ; their greatest brea<lth is nearer to their distal 
than to their jiroximal end ; the two distal sides of the rhom- 
bic form pass into cai h other in a more broadly rounded 
fafthion, the two lateral angles are also rounded off, while the 
proximal angle is transversely truncated ; the median portion 
of the dorsal scute is somewhat more convex than the lateral 
parts, 80 that a broad but rather low longitudinal keel is 
produced upon tlie middle of the buck of the arm. The lateral 
acutes form upon each side of the arm a high batid or plate, 
which comraenccfl on (lie ventral surface of the arm at the 
insertion of the tentacular scale hereafter to be mentioned, 
and, ascending to the dorsal surface in a curved lino, extends 
to the proximal part of the lateral margin of the dorsal scutes ; 
this band serves for the inftertion of the brachial spines. 

The hyaline brachial sjiines occur in three diftcrent forms; — 
L as hooks; 2, asspinulose spines ; 3, as the supporting rods 
of the fins* Starting from the dorsal surface of the arm each 
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lateral acute bears in the first place near the tentacular scale 
a hook; then follows a spinulose spine, and beyond this 
begins the fin, into the composition of which (in the lower 
and middle parts of the arm) there enter ten bacilliform 
spines. The hooks possess four buccally directed, curved 
points, which stand in a row one below the other ; towards 
the apex of the arm the number of points diminishes to thre<3 
and nnally to two. The spinulose spines are about half as 
long a^ain os the hooka, but, like these, stand off obliquely 
from the arm and liavc the form of a club besot with spines 
in its outer half; the basal portiem of tlie club shows an 
enlargement for articulation upon the band of the lateral 
scute. The 8up{>orting rods of the tin arc also attached by 
an enlarged base ; but above this they rather quickly diminish 
into a thin rod. which gradually becomes thinner and traverses 
the fin to its free lateral margin, following a slightly curved 
course. The supporting rods usually do not terminate in a 
simple j>oint, but fork a little before their termination, so that 
the two branches of the fork lie close together. The reticu- 
late structure of the calcareous bodies of the Echinodermata 
is well cleveloi^ed in the thickened base of the supporting 
rods, but is dencient in their middle part, although it is indi- 
cated in the terminal section by fine, oblique, transverse 
canals, Jf we distinguish the supporting rods by consecu- 
tive numbers, starting from the ventral surface of the arm, 
there is a slight increase of length from 1 to 3 and a diminu- 
tion from 4 to 10 ; 5 is of about the same length as 1 , while 
10 is onl^ half as long. 

The fm is fonned by a thin transparent membrane; in 
which we can distinguish an inner margin attached to the 
band of the lateral scute, a free anterior margin directed 
towards the tip of the arm, a free outer maipn, and a free 
posterior margin turned towards the base of the arm. The 
course of the line of insertion of the fin upon the la^ral scute 
causes the anterior mar^n to originate on the ventral surface 
and the posterior margin on the dorsal surface of the arm. 
As the whole fin from the anterior to the posterior margin 
has a greater extent than the length of an arm-joint, the coni- 
secutivo fins lie over one another like tiles, so that in looking 
at the arm from the back the aboral portion of each fin m 
overlain by the adoral part of the next one. The anterior 
and posterior margins of the fin are not formed by the first 
and last supporting rods, but by a narrow border of the fin- 
membrane, which runs along the rods in question# At the 
free outer margin the fin-membrane passes iti curves from 
the tip of one supporting rod to that oi the next. 
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In the basal part of the arm the fins show some variations. 
In the first place, on the first three free arm -joints (/. e. those 
not entering into the disk) the two fins whicn belong to each 
arm-joint are not separated from each other, but are united 
into one on the dorsal surface by fusion of their hinder mar- 
gins. In the second place, on the (four) arm-joints situated 
within the disk the fins behave otherwise than on the free 
arm. The first of these joints, that lying nearest to the 
mouth, bears on each side only two small spinules, which in 
their j)osit ion correspond with the hooks and spinulose spines ; 
the first arm-joint also is destitute of the tentacular scale. 
From the second arm-joint onwards the tentacular scale is . 
present ; the second joint further possesses on each side a 
distinct hook, a spinulose spine, and, instead of the tin, a 
smooth spine. On the third arm -joint there is on each side 
the hook, the spinulose spine, and two or three smooth spines 
united by swimraing-meinbraues. On the fourth joint the 
fin-structure is already complete. 

The feet, as in many other Ophiurans, are beset with small 
warts on their surface ; the buccal feet also show the same 
character. 

Ko less worthy of notice than the fins of the arms are the 

t )cculiar structures into which the dorsal spines of the disk 
lavc been developed. If the disk be examined from above 
under a low [>owcr, it is seen to \k* covered with a delicate, 
close, satiny down, which, on closer examination, proves to 
consist of a number of fine, generally hexagonal, funnels. 
Each funnel consists of a short thick spine, which at its outer 
end is continued into six comparatively long fine spines of 
unequal length, so united to each other by a thin membrane 
that a fuunm is produced, the delicate membranous wall of 
which is supported by the six fine spines. Sometimes, how- 
ever, only five such supporting spines arc present. The 
thick stalk of the funnel is articulated upon a dense but very 
fine calcareous reticular tissue, lying lu the dorsal skin of 
the disk. The dorsal skin oi the dm further contains very 
thin radial scutes, of which, in the unii^jured disk, only the 
distal points are uncovered by the funnels ; so that it is only 
when the latter are removed that it is seen that the thin radial 
scutes are of a rounded triangular form and joined together in 
pairs by thek lon^t sides* 

On tne thin, soft, translucent skin of the ventral surface of 
the disk the funnels are wanting, and, indeed, at the periphery 
of the dorsal skin they septate from each other and become 
less numerous in the direction of the interradih In place of 
them wo find in the ventral skin scattered, rather distant, 



48 


Dr. H. Ludwig on Ophiopteron elegans. 

minute, circular, latticed plates, in tlie middle of which rises 
a abort spinule, whicli bears at its free extremity several 
parallel points but no funnel. 

The peristome is 3 milllm. in diameter and is constructed 
in a manner whicli at once reminds one of the genera Ophio* 
and Ophiogymua. Buccal papilla) arc entirely wanting. 
The dental papilUe stand externally in three, and further 
inwards in two rows one over the other ; wdiether these are 
followed further in by some true teeth (i. e. papilltn standing 
in a row one above the other) I could not ascertain without 
damagiiig the speciimm too much. The eorner-picces of the 
mouth leave between tliem a gap widening aborally in the 
middle line of each interradius. The lateral buccal scutes 
are slightly curved, narrow, broader at the adratlial than at 
the abradial end, and do not touch each other. The buccal 
scutes are broader than long, rhomboidal, wdtli rounded 
angles and eliglitly emarglnate sides ; the aboral angle is 
much moie broadly rounded off than the adoral. The broad 
buccal fiesureH are directly contiguous to the outer sides of 
the buccal scutes, and arc separated only by a narrow inter- 
space at the outer angles ot tnc latter 

Byshmatic Position, — The f^bove- described fins aie per- 
fectly characteristic of the present form, and as we know of 
no similar arrangement in any other species of Ophiurid, it 
seems justifiable to establish a new genus umler the name of 
Ophiopterou, But it we leave the fins out of consideration, 
and only look at the other characters, our new form ap{>ears 
to be most nearly related to the genus Uphiothrix* In favour 
of this relationship wo have not only the stnuiturc of the 
peristome, but also tlie rest of the foimatiou of the disk, as 
well as, in an equal degree, tlie structure of the arms. The 
peristome of Ophiopicron presents the same characters as in 
Ophiothrix — the absence of buccal papilhe, gaps between 
the buccal corner-pieces, and transverse buccal scutes not 
projecting into the intcrbruchial regions. The radial scutes 
also agree in form and position with those of O^kiothrix^ 
The peculiar funncl-sliaped spinosity of the back ot the disk, 
so far as it consists of calcareous tissue, is present in several 
species of OpMothriw ; but the latter do not possess the fine 

♦ After the above description was written I reccsived from Dr. Brock 
a second, but unfortunately very badly preserved specimen, the arms of 
which ore as much as 3d nuUim. long, whue the disk has the same diameter 
as in the specimen above describe. In this second example the colour 
of the disk is light greenish and the arms show indications of pale green 
transverse bands, it is particularly remarkable that the fins are so tom 
and damaged that at the nrst glance one can hardly recognize the animal. 
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membrane which forms the wall of the funnel ; in connexion 
with this the figures which Lyman has given ^ of the dorsal 
spines of several species of Ovniothrix may be consulted. In 
the arms the agreement with Ophiothrix lies in the form of 
the ventral and dorsal scutes, the singleness of the tentacular 
scales, the glassy texture of the diver^nt spines, of which 
the single (free) spine, as in Ophiothrix^ is spinulose on the 
sides and at the apex, and, lastly, in possession of the hooks, 
which are also present in Ophioihrix^ 

Finalljr, attention may be called to the resemblance which 
the fin-tormation in Ophiopteron presents to that of the 
Pterasteridaa. As in those starfishes, it is precisely the lateral 
scutes which are homologous with the aaambulacral plates, 
the spines of which in the Ophiuran before us become united 
by a swimming-membrane to form a fin. 


VL — Descriptions of a new Genus and sotm new Species of 

Cicadidm belonging to the Oriental Region, By W. L. 
Distant. 

The following descriptions are the result of an examination 
of the collection of Oriental Cicadidm in the Leyden Museum, 
for which 1 am indebted to the kindness of Dr. Ritsema, of 
a small but extraordinair novel collection made in Karwar 
and forwarded to me by E. T. Atkinson, Esq., and of another 
small collection received from the southern slopes of the 
Nilgiris and made by my ever helpful friend Q. F. Hampson, 
Esq. All these species will be subsequently figured. 

Oosana Atkinaoni^ n. sp. 

Head and thorax above black ; eyes and a transverse fascia 
between them, posterior margin of pronotum, two linear ob- 
conical spots oii disk at antenor margin of mesonotum and its 
lateral margins, and the cruciform elevation ochraoeoua ; 
abdomen above and below ocliraceous. Head beneath, ster- 
num, and legs black j apical half of face, a transverse spot 
between face and eyes, and disk and margins of sternum 

^ ** Ophiuiito and Astrophytidis, i^sw and old,’’ in Bull Mus. Comp. 
Zool. Camb., Mam., vel. Ui. no. 10 (1874), pi. iii. tigs. ll>, 21-25, pi it, 
fig. 25. 

Ann, dk Mag, Hist, Ser. 6. Vol, iii. 4 
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ochraceous, Opercula black, their base and outer margin 
ochraceous. 

Tegmina black, the venation, a narrow, oblique, transverse 
fascia near base, and a straight and wider transverse fascia 
near centre completely crossing the tegmina ochraceous ; 
two subapjcal spots ana a similar spot in the sixth apical area 
reddish ochraceous. Wings bright carmino-red, apical ami 
outer margins and a subapical transverse I'ascmte spot black. 

^J'he rohti*um reaches the posterior coxae, the anterior 
femora are armed with two strong spines, and the body is 
large and robust. 

Long, exci tegm., cf 35 millim., exp. tcgni. 85 millim. 
J/ab, Continental India, Karwar (Atkirnton), 

G(Bana ITageni^ n. sp. 

Body olivaceous brown. Head with the lateral margins of 
front, pronotiim with two oblique, irregular, linear spots on 
each lateral area, and a small central spot at base blackish. 
Mesonotum with two central, obconical, castancous spots at 
anterior margin. 

Tegmina pale greenish, the costal membrane, a somewhat 
broad apical margin irregularly waved internally, a rounded 
spot at base of third upicuil area, and the apical half of inner 
margin (narrowly) dark brownish. Wings pale bluish green, 
the aj)ical and outer margins not reaching base- narrowly 
dark browni.sli. & ; / 

Rostrum not quite reaching the posterior coxss. Face 
large and tumid, the transverse striations coarse and prominent, 
central sulcation only prominent at about centre, 

Var. a. T(*giniim with two dark brownish spots, one at 
base of third apical area and another, smaller, at base of fifth 
apical area. 

l^ng. excl. tegm., 32 millim., exp. tegm. 82 railliin, 

//ai. Sumatra, Tandjong, Morawa, todang (Dr. B. 
Hagen), Leyden Mua. 

Leptopealtrxa mgrescemy n, sp. 

Brownish ochraceous, with the following black markings:--^ 
Head with the area of the ocelli, the inner margins of theses 
a spot near bases of antennae, a spot on each side of front, anti 
a central transverse linear line at basej pronotum with two 
cential lines united at base and the incisures: mesonotum 
With two central obconical spots at anterior margin, a sub- 
lateral iascia ori each sidj, and a g{)ot in front of each ante- 
rior angle of the basal cruciform elevation; the posterior 
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margins of the abdominal segments, the margins of the eyes 
beneath, the apex of the face, the disk of the stemam, the 
inner halves of the opercula, the abdominal tubercles, and the 
disk of abdomen. 

Tei^iria pale hyaline, the basal venation brownish, the 
ajn'cal venation fuscous. Wings pale hyaline. 

The rostrum passes the posterior coxce, the opercula are 
concave externally, oblique internally, the apices narrowed 
and angularly rounded. 

Ix)ng. excl. tegm., J 20 millim., exp. tegm. 56 millim. 

//ai. Java (ran Lansberg), Leyden Mus. 

Dutuluhia enianaturay n. sp. 

^ . Pronotum above either greenish or ochraceous. Abdo- 
men ochraceous. Head with a narrow, reticulated, linearj 
transverse, black fascia between the eyes enclosing the ocelli 
and a black spot at anterior lateral angles of vertex ; eyes 
brownish ; pronotum with a nairow, black, lateral marginal 
fascia ; body beneath and legs ochraceous, apices of posterior 
tibiaa infuscated. 

and wings pale hyaline, the venation pale 
greenish ochraceous. 

The rostrum reaches the intermediate coxae ; the opercula 
are very narrow, slightly curved outwardly, concave on each 
side ne^r base, the apex broadly convex and extending to 
about half the length of the abdomen. 

$ . Abdomen with a lateral marginal black fascia on each 
side. 

Long. excl. tegm., <y 26 millim., exp. te^m. 72 millim. 

Uab. Continental India, Karwar {All^n^on ) ; Nilgiris, 
southern slopes, 3000 feet {Hamp9on), 

Dundubia amic4a^ n. sp. 

Allied to J9. nmjmcula^ Dist., from which it differs by the 
pronotum having a black sublateral margin, different mark* 
mgs of the mesonotum, which consist of a central longitudinal 
fascia crossing disk, on each side of which is a shorter oblique 
fascia, a broad subiateral fascia on each side, and a spot in 
front of each anterior angle of the cruciform elevation ; the 
tibisB blackish. Te^ina unspotted, none of the transverse 
veins infuscated. The opercula are very distinct from those 
of D, mqjuBCula^ being very concave on each side, and wider 
and more broi^y rounded at the apices ; rostrum about reach- 
ing the posterior coxssi 

Long. excl. tegm., cf 48 millim., exp. tegm. 115 millim. 

Hab. Continental India, Karwar {Atkinson). 


4 ^ 
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Cicada eoronata^ n. sp. 

<y . Body al>ove ocbraceoua ; anterior margin of front, a 
broad transverse fascia at base of head, extending between 
and behind the eyes, a narrow fascia near lateral margins of 
pronotum, and a small central transverse linear spot at base 
of same, four obconical spots at anterior margin of pronotum 
(the central pair smallest), an irregular spot in front of cruci- 
form elevation, and anterior margins of abdominal segments, 
black. Body oeneatli and legs ochraceous ; onercula ochra- 
ceous, with the lateral margins greyish and with a black spot 
at inner apical angles ; abdomen beneath with the anterior 
segmental margins, the apical segment, and apex of abdo- 
minal appendage black. 

The opercula arc long and overlapping at inner margins, 
their outer margins slightly concavely sinuate, their apices 
convexly rounded ; the rostrum reaches the posterior coxes. 

Long. excl. tegm., d 28 millim., exp. tegra, 74 millim. 

Hah. Sumatra {Van Laneherg, Leyden Mus.), 

Kamalata, gen, nov. 

This genus is allied to Bwturia and Karenta by having the 
anterior margins of the first dorsal segment of the abdomen 
neither produced nor sending forward a lobe, thus rendering 
the tympana visible. Its principal characteristic is found in 
the vertex of the head, which is laminatcly produced on each 
side in front of the inner margin of tlie eyes in somewhat 
rectangular processes. 

The body is very robust, the abdomen broad and moderately 
inflated, its lateral margins distinctly keeled lieneath ; the 
ojiercula are short, as in the genus Pomponia ; tli© rostrum in 
the typical species here described about reaching the posterior 
coxse, its second joint somewhat compressed laterally and 
dilated and deeply grooved above; anterior femora robust 
and spined beneath at apex. Tegmina short, broad, about aa 
long as the body, apical areas eight in numlajr, first longer 
than the second, basal ulnar area veiy slightly ampliated 
anteriorly. 

Kamahiia pantherina^ n. sp. 

Body above and beneath dark chocolate-brown; head with 
a longitudinal fascia to front, the margins and a transverse 
tascia to the ampliations in front of eves, and a transverse S|)Ot 
at anteiior margin of vertex, behind which are two outwardly 
cuived lineate spots ochraceous, eyes lutcous; pronotum with 
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a central black hour<^glaaaed shaped fascia somewhat margined 
and streaked with ochraceons, the posterior margin also 
ochraceous ; mesonotum with two longitudinal waved linear 
fasciee, between wdiich near anterior margin are two oblique 
spots, and the cruciform elevation ochraceous; abdominal 
segmental nmigina ochraceous; apices of the femora luteous, 
ant<Tior and posterior tibiae annulated at base, intermediate 
tlbioj both at base and apex with fuscous. 

Tegraina pale greenish ochraceoua-hyaline, the venation 
brownish ochraceous ; a largo pale fuscous spot at bases of 
second, third, fourth, fifth, and seventh apical areas, some 
small s]>ots at bases of sixth and eighth apical areas, two very 
small s|>ots on the margins of third ulnar area, and a series of 
large marginal 8j>ots at the apices of the longitudinal veins to 
apical areas. Wings pale Iiyaline, the venation brownish 
ochraceous. 

Long, excl, tegm., ^ 34 millim., exp. tegra. 75 millim. 

Hob, Sumatra (Leyden Mus.). 


VII . — Preliminary Notice of new Foeeil Ohelonia. 

By R. Lybekkee, B.A., F.G.S. 

Aulacociielts, gen. nov. 

I propose this name for Trionyx circumsulcatus. Owen, 
from the Up{>cr Eocene (Lower Oligocene) of llordwell, which 
dififcrs from all species of Trionyx by the presence of a deep 
groove iu the free border of the costals. 

Trachyaspie cpyyptiacue^ sp. nov. 

This species is based on a nearly entire carapace in the 
NaturaKHistory Museum (no. 11. 229) which was obtained 
during the excavation of the Sues Canal from beds of 
unknown, but probably Tertiary, age. It is distinguished 
from the typical 1\ Lardui^ Meyer, of tlie Swiss Miocene, by 
the much narmwer noursl shield. 

Trachyaspie has been hitherto known only by detached 
fragments of the carapace, and lias been regarded as allied to 
Trtonya or THtostemuin, That it has nothing to do with 
the former is evident from the presence of epidermal shields : 
and I am inclined to think from the evidence of the nuchal 
region of the present 6]^imen that it is e<j[uaiiy removed 
from the latter, of whicn the affinities are witli the Chely- 
dridaa. The nature of the sculpture of the carapace is ait 
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e^caggeration of that found in the existing Atnerican genus 
Dermatewys ; and since the general contour of the neural 
shields is the same as in the latter, it appears probably 
although the evidence is not conclusive, that Trachyctspis is 
an alli(^ form. 

Trackyaepie hantoniensis^ sp. nov. 

A marginal in the Natural- History Museum (no. R, 1443) 
indicates the occurrence in the Upper Eocene of Ilordwell 
of a species of Trachyaspis^ which, from its much lower 
geological horizon, is probably sjHJcifically distinct from the 
type form ; v hilc its distance in space may be an argument 
lor its distinctness from the Egyptian species. 

AnoBiira anylica^ sp. nov. 

An anterior marginal and a xiphiplastral fiom Ilordwell 
preserved in the Museum (nos. 3319b, jc, y) appear to indi- 
cate a Chelonian which cannot be generically distinguished 
from the genus Anostira^ I-eidy, of which the t)po species is 
from the Upper Eocene of the United States. I'be larger 
size ot the presenl specimens and the absence of distinct 
radiation in the sculpture afford a specific diagnosis from 
the type. 


VIII. — The Syetematic Position cj Meiolania, Owen* 

By Dr. G. Baur, New Haven, Conn. 

There are at present three different views about the syste- 
matic position of Meiolaniq. According to Sir Richard Oweu^ 
Meiolaiiiay together with Meyalanin^ Delongs to a suborder 
Ceratosauria, with affinities with both the ^ orders Chelonia 
and Sauria/’ 

Prof. Huxley f considers the animal most nearly allied to 
the ChelydridfiB and Piatystemidm. 

Mr. Boulenger | cornea to the conclusion that, far from 

• Owen, B., **On parts of the Skeleton of tOwenh'* 

Pha Trans. 1888 , pp. 181 - 191 , pk xxxi.-^xxxvii. ^ ^ 

t Huxley, Thomas H., “ Preliminary Note on the Fossil Bemsjns of a 
Chelonian ^ptile, CeratochelyB sthenurus. from Lord Howe’s Islaiul, 
Australia,” Proc. Roy, Soc. l^ndon, vol xhi. 1887, pp, 232-238. 

X Bouhna^r, G. A., On the bystematir I’osition of the Genus Muh 
U mia^ Owen,*’ Proc. Zool. Soc. 1887, pp. 
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l)earing any affinity to the Chelydrid® or Platystcrnidro, the 
extinct Chelonian oelonga, like the recent forma of the Aus- 
tralian region, to the ^up Pleurodira, 

I am indebted to Dr, H. Woodward for perraidsion to 
examine the material of Meiohinia in the British Museum. 

There can be no doubt whatever that Meiolania is a Che- 
lotiian ; and the only question is, does it belong to the 
Cryptodira {the opinion held by Prof. Huxley) or to the 
Pleurodira (the view of Mr. Boulcnger) ? 

Mr, BoulengerV reasons for the Plcurodiran nature of 
Meiolania are the following : — 

1 I'he pterygoid.s are very broad, not narrowed poste- 
riorly ; their outer palatal borders, instead of being emar- 
ginate, form wing-like expansions. 

2, The tympanic cavity is completely surrounded by the 
bony ‘ roof,’ whilst in all known Cryptodira, however great 
the development of the roof, the tympanic disk is free beliiiid, 
3* The mandible articulates with the skull by a condyle 
fitting into an aiticular concavity of tlie qiiadrato — a charac- 
ter by which the Plcurodiran Cnelonians differ from all other 
Reptilia, so far as 1 am aware. 

** 4. The cervical vertebra? are those of a Plcurodiran ; a 
strong and long transverse process is present, and the poste- 
rior borders of the odontoid Umc ami of the second centrum 
are deeply emarginate infcriorly. teruuuating in two diverging 
processes exactly as in Chelys, 

Now let us consider the principal characters of tlie 
akull of the Plourodira, and see how far we find these in 
Meiolania. 

The principal characters in the skull in the living Pleuro- 
dira are ; — 

1. The quadrate is connected with the basisphenoid, some- 
times with the basioccipital also (Podocnemidiaa^) ; in all the 
Cryptodira and the Trionychoidea the pterygoids extend 
between these elements. 

2. The prefrontais aiti without descending processes joining 
the vomer (Cope). 

6* The pterygoids are turned up at the anterior outer ends. 

4. The trout of the brain-case, between quadrate and pet- 
rcwal (prootic), is not producea, but smooth. (The only 
exception among the Cryptodira, which all show this produc- 
tion, is found in DermoMys.) 

6. There is no free epiptorygoid {columella). 

6. The tympanic cavity is more or less surrounded by the 
extension of the quadrate. 
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7. The condyle of the lower jaw is more or less convex 
and fits into a concavity of the quadrate 

If Meiolania belongs to the Pleurodira we ought to find 
the alx)ve characters. 

1. The sutures between the j^terygoids and the adjacent 
elements cannot be distinguished in Meiolania ; a comparison, 
however, of the skull of Meiolania with the skulls of repre- 
sentatives of the different families of the Pleurodira provw 
that the pteiTgoids extend between the quadrate and basi- 
sphenoid. This view is also suggested by the position of the 
foramen pterygoideum. 

In the Pleurodira this foramen is situated free on the base 
of the skull between the pterygoids and the basisphenoid ; in 
Meiolania it is placed far back as in the Cryptodirs. 

2. Meiolania has \ery strong descending processes to join 
the welhdeveloped vomer, a character of the Cryptodira. 

3. The pterygoids in Meiolania are not turned up at the 
anterior end, as in all Pleurodira. Mr. Boulenger states 
that their outer palatal borders, instead of being emarginate, 
lorm wing-like expansions.^’ 

The same character we find in the Trionychidee and very 
often in the Testudinidee among the Cryptodira. The want 
of this emargination therefore is not unique for the Pleuro- 
dira. 

4. The front of the brain-case, between quadrate and pet- 
losal, is produced as in the Cryptodira. 

6. In regaid to the epiptciygoid I cannot give a definite 
opinion, but I sumiose that it was present. 

6. Tliere is a thin bony layer extending behind over the 
tympanic cavity : but this layer is not a part of the quadrate 
as in all the Pleurodira, but it represents only an extension 
ot the dermal ossifications so highly developed in the skull of 
Meiolania. This dermal ossification reaches behind the 
quadrate, and just this condition proves its dermal origin ; in 
no other Chelonian do we find a posterior process of 
quadrate. 

7. The condyle of the lower jaw is not visible, the latter 
being not separate from the skull. The articular face of the 
quadrate, however, is very distinctly shown in some of the 
remains. I cannot find any essential difference between this 
face and that in some of the Testudinidoj j besides, I do not 
give much value to tliis character, only well developed in the 
Podocnemididfie among the Pleurodira. 

♦ The (ondyle ifi well deveJcrptjd in tho Podocnemldida and Btetuo- 
tbteridR, but not distinct m the ChehUdda). 
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We see there is not a single definite chcsrader in the skull of 
Meiolaiiia which could prove its Pleurodiran nature. 

The cervical vertebras form another evidence for the syste- 
matic position of Metolania among the Pleurodira, according 
to Mr. Boulenger. 

Only the first two vertebras being present in Metolania, we 
may at first examine what are the principal characters of the 
first two cervical vertebras in the Pleurodira. 

1. The centrum of the first vertebra (the so-called otlontoid 
process) is absolutely free fi*om the second, with which it 
articulates freely. 

2. It is the centrum which supports the neuroids of the 
atlas ; the first intercentrura (hypajiophysis) is very small, 
free or coosaified with the atlas-centrum. The atlas therefore 
looks very much like the other cervical vertebra, especially in 
the Sternotharida and Chelydrida. The Podocuemidida 
show the same character; but the atlas-centrum is not so 
elongate and the neuroids are not ossified as in the other 
Pleurodira. The first intercentrum is very small, free, and 
slightly connected with the neuroids ; but there is never an 

atlas-ringJ’ 

3. In all the Pleurodira well-developed dia|)Ophy8e8 are 
present, in the second and all the following cervicals they are 
placed in the middle of tlie vertebra. 

4. In none of the Pleurodira doee the diapophysis of the 
first vertebra form a foramen with the first intercontrum. 

Now what do w^c find in Metolania ? 

1. The centrum of the first vertebra is not absolutely free 
from the second, but more or less connected, as in the Cryp- 
todira. 

2. The first intercentrum is very large and supports the 
neuroids of the atlas, forming an atlas-nag, exactly as in the 
Cryptodira. 

3. There is a verv well-developed diapophysis on the second 
vertebra, not placea in the middle, but on the anterior part of 
the vertebra, exactly as in Staurotypus and especially in 
Testudo polmhmius and other Cryptocura. 

4* The aia|)opbysis of the neuroids of the atlas forms a 
foramen with the first intercentrum exactly as in Btaurotypus, 
Testudo polypkem%$s^ and other Cryptodira. 

We see that thecervioal vertebw are not at all Pleuro- 
diran, but truly Oryptodiran. 

How Mn Boulenger could compare the cervicals of Meio^ 
lania with those of Ohelys I do not understand. There could 
not be a greater fundamental difforence. 

The BO-callcd Pleurodiran characters of Mr, Boulenger do 
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not exiflt in Moiolania^ and there can be no doubt whatever 
that Meiolania is a true Cryptodiran 

The (question now arises, to which group of the Cryptodira 
does Meiolania belong ? Prof, Huxley says that it is closely 
allied to the living Chelydray Oy]ix>chelySy and Platysternum, ’ 
But the Platysternidas have nothing in common with the 
Chelydridm ; they belong to quite a different group together 
with the Testudinidai and Emydidae. Therefore Meiolania 
cannot be genetically allied to both. 

The only similarity between the Platysternidaj and Chely- 
drid» consists in the appearance of the skull and the opistho- 
coelian nature of a part of the caudal vertebraj. Both these 
similarities, however, are the result of parallelism only. 

IVie ^}isthocwUan caudxil vertebra* are of secondary nature* 
All Testudinata have the second sacral veitcbra convex 
behind. There is no exci‘ption whatever. Prof. Leidy t? 
is tine, states that ** the jwsterior articular surface of the 
second [sacral] centrum is concave ’* in Dcena. But this is 
not correct : what Prof. Leidy descrihes as the |>ostcrior arti- 
cular surface of the second is the anterior of the first sacral 
vertebra. The s<*eoncl sacral vertebra of Ba*na is convex 
behind, as in all other 'I'estudinata. Therefore the first 
caudal vertebra must be either concave-convex (procoelous) or 
biconcave, never convex-concave (opisthocoelous) or biconvex. 
In fact it is always procwlousy and so are the next following 
vertebree. Now if opisthocojliau vertebra are found in the 
caudals of some Chelonians, it can only be produced by the 
interference of an amphicoelian vertebra ; anil tliis is the case 
in Chelydra, Macrochelysy Plaiystemumy and must also be iu 
Bctna and Meiolania* 

In Platysternum (one specimen) the fourth caudal vertebra 
is biconcave, in Chelydra and Macrochelys the third or fourth* 
Prof. Huxley thinks that perhaps Staurotypus may also have 
opisthocoelian vertebrae ; but this is not the case. 

That the opiathoccelian caudal vertebras of Ohelonians are 
of secondary nature is also proved by palaeontology. In 
Toxochelysy Cope, an indubitable Chelydroidf tirom the 
Cretaceous, the caudal vertebrae are procoelous. 

• Another support of this view is given by the caudal vertebne : theie 
are well-developed paradiapophysos m the caudals of tlie Pleurodira ; in 
Meiolania we have well-developed caudal ribs (oa in Cryptodira) cooosified 
with the centrum, 

t Leidy. Jos., * Contributions to the Extinct Vertebrate Fauna of the 
Western TerritoneH,’ Washini^on, V., 187*'!, p. 108. 

t 1 may notice here that AnostetrUp I^dy, placed by Cope lunong the 
Chelydridoj and b\ Buulenger among the ** rseudotvionychidjo/* Mongs 
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OjnHhowlian vertebrm are present in those Chelonians 
which have long free tails. 

There are Testudinata with nearly as many caudal verte- 
bras as Chelydra and the others, hut in all tnesc the tail is 
not free, but covered for the greater part by the carapace, and 
we never find opisthocoelian vertebree. 

Together with the opisthocoelian vertebras we always find 
well-developed intercentra (chevron bones). They may be 
present in rudimentary condition in long tails without opis- 
thoca3lian vertebras, as in Emys europeea and Blandingiiy in 
Ohelymys viotorioi at the {K)8tcrior end of the tail, an I in 
others. In Poxochelys^ Cope, they are even well developed. 

It was es|}ecially the caudal vertebras of Mewlania which 
led Prof. Huxley to the conclusion of its affinity with the 
Chclydridaj ; but I think that this character is not conclusive. 
1 imagine that opisthocojlian caudal vertebras could be deve- 
loped in any gioup of the Chelonians. These characters are 
adaptive and cannot be used for the genetic relations of 
groups. 

But how can we determine the systematic position of 
Meiolania among the Cryptodira ? 

That Meiolania is a terrestrial herbivorous Cryptodirau 
there is no doubt. The only true teirestrial herbivorous 
Cryptodira we know are the Testudinidje : some more or less 
terrestrial forms we find also amon^ the Emydidro. 

We know that tlie true Testudinulse originated from Emy- 
did». Why is not Meiolania also a true Testudinid ? Or 
did it take its origin from one of the other families of the 
Crvptodira, tlie Chelydrid», or Staurotypidw, the Cinoster- 
niaae, or another family ? 

/ arn inclined to consider Meiolania as a highly spedaltsed 
branch of the true land-tortoises^ the TestuainidWy the true 
Testudinid characters of which are only obscured by ike enor>^ 
mans development of dermal ossijkaiions^ especially on the 
slcull^ wkiidi gave to it guite an extraordinary appearanoe. 

My reasons are the following : — 

The lower face of the skull resembles most the Testudinidai 
among the Cryptodira. 

The long vomer has the strong characteristic keel. The 
situation and form of the foramina palatina are just as in this 
family, and so are the pterygoids. 


either to the Btaurotypidte or to the Cinoetemidie. There are only ten 
peripheralia (marginal bone«)> and the dermal plates are not entirely 
absent 
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It is only in the Testudinidse among the Cryptodira that 
we find fornjs with pterygoids not emarginate in tront* Tes- 
tudo tahulata and some of the gigantic tortoises show it 
espcially. 

I cannot give much value to the apparent expansion at the 

r terior half of the pterygoids ; it may Ijc that it is produced 
crushing of the edges, and even if it were natural, it 
would not be of great importance ; the Trionychoidea show 
all stages of these expansions ; in some wc have no trace, in 
others they are veiy well developed* 

Hie hyoid bones of Meiolanta arc of the same form as in 
the Testudinidos. 

The anterior nasal opening in Jl/etb/uwm jdatycepsx^ divided 
by a piocess connecting the premaxillaries with tlie pre- 
frontals* 

In Meiolanta Oweni this process is interrupted in the 
middle* 

Indications of such processes showing a tendency to divide 
the anterior nasal openings we find omy in the TestudinicUe. 
In most of these a sharj) ascending process is developed from 
the premaxillaries, and also one descending from the anterior 
end of the prefrontals. 

There may be an objection ; the fissure for the 6ta{)cs in 
the quadrate is open in Mtiolama^ closed in all the known 
TestudinidsB, so tar as I am aware. An open fissure of course 
is the oririnal condition. But if we have in one family — the 
Chelydrida) — both conditions, we cannot lay very much stress 
upon that. Chelydra and Macroidielye have the fissure 
closed, Toxochelys has it oi>en. 

Another objection may he that there is not a single form of 
the Testudinidee with the temporal fossas completely arched 
over and with the quadratojugm region so much deveiot)6d as 
in Meiolanta, 

Of course tliere is none 1 But in Moiolania we have to 
distinguish between true ossifications of the skull and dermal 
ossifications I 

/ believe that the whole poeterior half <f the skull of Meio« 
lania is modified hy the enormous development and extension <f 
dertnal ossifications^ in the same way as the skull of Phryno* 
soma. 

In some of the Lacertilia we have only homy scales, with-- 
out any ossifications; in Phrynosoma, however, we jSnd 
ossified horn- cores not separable from the bones of the skulk 
I think that the dermal ossifications in tlie skull of Moio^ 
lania have originated in the same way as I have indicated 
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for thfi same ossilications in the skin of the limbs in the Tes- 
tudinidce. 

Tliere were at first horny scales, which developed more and 
move. ; on some of these ossifications appeared which were 
entirely free from the bones of the skull. By the extension 
of these ossifications they were at first suturally connected 
with each other, forming a solid layer over the Vjones of the 
skull ; the sutures disappeared and the dermal o-ssifications 
united with the bones of the skull, forming one continuous 
mass. 

I think therefore that the peculiar appearance of the skull 
of Meiolania is no objection against its Testudinid nature. 

The fMjlvis and es^cially the cervical vertebrae also 
compel mo to con.sider Mnolanin allio<l to the Testuilinidse. 

Tnc two cervical vertehrm pre.servt«l arc essentially identical 
in form with those of Testudo jMlyphemm. 

1 at first thought that those [>art8 were very much like the 
corresponding ones .in Staurotupus, a fine skeleton of which I 
was aolc to examine through the kindness of Prof, von 
Krauss, of Stuttgart. 

In SUiurotypHS the ncuroids of the atlas and the second 
vertebra have very strong diapophyscs, more developed than 
in any oUter Cryptodiran I know, Thtire is likewise a fora- 
men between the diapoijhysis and the first intorcentrum of 
the atlas. 

But in Staurotypua I find, just as in the Chelydridaj, a very 
strong lamellar process on tim lower part of the second ver- 
tebra^ which is entirely absent in Meiolania. 

It is also absent in Teatudo polyphemua. 

Here we have, preciseljr as in Meiolania, a well-developed 
diapophysis on the ncuroids of the atlas. The first inter- 
centrum is very well develojied, and there is the foramen 
between it and the diapophysis. 

The posterior part of the atlas-centrum and that of the 
axis is deeply cmarginate, as in Meiolariia*, and the second 
vertebra has a very well-developed diapophysia of the same 
foim and the same poeition as in Meiolania. 

More could be said, especially with regard to the geo- 
graphical distribution of the Teatudiiiidie and the peculiar 
evolution of this family in some islands ; but the considera- 
tion of these points would take me beyond the limits of thi* 
communication. 


Further discoveries will prove whether the opinion on the 

• Th^ snuNiMtiDiu m formed by the union of the conespondiiw 
interoeiitra with the posterior part of the vertebiw. fwumng 
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systematic position of Meiolanta brought forward here is true 
or not, and I hope that the decision may be given soon. 

Nov. n, 1888. 


Note , — Since the al)Ove was written I have examined the 
caudal vertcbrsD of two gpccimcna of Olemmy^ inaculpta^ Lcr., 
one of the Emydidjc, with a pretty welUdevedoped tr»iL 

In one I found opisthocoplian vertebra*^ in the other true 
opivSthoooolian vertebra^ were not present, but the tendency 
"was there to form such vertebra). 

First specimen, — Caud. I--? concave-convex ; caud. 8 bi- 
concave ; caud. 9 and the next following convex-concave. 

Second specimen. — Caud. 1-7 concave-convex ; caud. 8 
concave-plane ; caud. 9 biconcave ; caud. li) biconcave ; 
caud. 11 plane-concave; caud. 12 biplane ; caud. K3-15 con- 
cave-plane ; caud. 16 biconcave, also the tollowing. 

Between the vertebrae well-developed cartilaginous intor- 
centra are found, like those in Hphenodon^ only between the 
8th and about the 15th caudal they arc ossified and represent 
chevrons. 

The question of course is whether the Platystcrni la), cha- 
racterized by the opisthocoolian caudal vertebrm, can uo.v bo 
considered as a distinct family. Pfatysternum comes nearest 
to the ancestors of Eniydidaj, which still had the intramar- 
ginals well developed. I think it best t(' consider it as be- 
longing to a subfamily — the Platysteruinas. 


BIBLIOGRAPHICAL NOTICE. 

Die Calaniden Fivdands. Von Osc. Noanauisr. 8vo. Finntsohe 
Litteratur-Geseilschttft, 1 888, 

Atteivtion was particularly called to the occurrence of marine forms 
of life in fresh waters by Dr. B. von Martens some thirty years ago, 
and since then the investigations of naturalists have demonstrated 
the presence of such types in nearly all parts of the world. Among 
the earliest researches were those upon the Bwedish lakes, which 
revealed phenomena of great interest, especially in connexion with 
the geographical features of the region, and in Finland Kalmgren 
and others noticed the presence in the fresh waters of species Cf 
MysiSf FdQasea^ Oammaraeanthus^ and PonUporeia, Little, how- 
ever, was done with respect to the Entomostraoa of Knland. 
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The author hoe for eome time been engaged in the investigation 
of the JFinnish Copejicda^ and his prej^ent work, treating of the 
CalanidoB, is the first outcome of his researches. In it he records 
the whole of the Colanidm of Finland, whether marine or fresh- 
water, and discusses in considerable detail the various questions as 
to their origin and the changes which they may have undergone, 
questions M'hich acquire parti<’ular imfwrtanoo from the peculiar 
conditions of existence under which the animals live in the more or 
less brackish waters of the Gulfs of Bothnia and Finland, becoming 
nearly frt^sh at the northern oxtremit) of the former, and in the 
numerous lakes with which the surface of the country is dotted, 
including among these the greut Lake Ladoga. 

As to the origin of the fauna of the Baltic, including, so far as 
the Oalanidm are concerned, the neighbouring freshwaters, two 
distinct view’s have 1 xh‘U put forward, one of which derivt^ the marine 
fauna frt»m the North Sea, while the other assumes that at a late 
geological period the Baltic was a gulf of the Arctic Soji, from the 
inhabitants of which the animals now found iu it have descended. 
Br. Nordquist seems inclined U» think that both modes of introduc- 
tion may have had to do with the constitution of the present fauna ; 
as regards the Calanidac he finds (hat nearly all of them are repre- 
sented in the North »Sea, and that the Baltic specimens are more or 
less re<iuced in stature somewhat iu proportion to the diminution of 
the amount of salt in the water. 

Thus ho describes in all twelve species, one of them represented 
by two named varieties, namely : — (k$xtnipagfs licmahus (Lillj.), 
nocnlanus macrumc^ 8ars Grimaldii^ dtj Guerne), 

Vlamia clorxgaUi^ Boeck, Temora lontficornis (0, F. MiilL), Temcrella 
var. n. hirvadoid*8^ T, var. n, hupkld^ T, lacuetrie^ 

Poppe, T, Ohusii^ Hoek, Neierocope appmdkuhtn^ Hans, If, 

(Liiy.), Diaptomut gracilU^ Bars, iJias longirmis (Lillj.), /), hifitoaue^ 
Giesbrecht, all of which are fully described and figured in detail 
upon two quarto plates* Of these by far the greater part of the 
marine forms occur either in the North Koa or in the Bay of Kiel or 
in both, and a table of moosuremeuts shows a gradual decrease in 
sise from the ojien sea to the northern parte of the Baltic. Of all 
the species the only one which seems to the author to be probably 
a relic of the supposed mvasion from the north is LimmeakmuB 
tnnerurta, which has not been found in the North Sea, and of which 
he says we ** must assume cither that it has been prefaced in Uie 
Baltic or in the lakes, or that, like the other relic-forms, it is a 
remnant of Arctic founa. Against the former supposition, how* 
ever, is the fact that this species also occurs in the lakes of Nor^ 
America ; and it is therefore more probable that it bas come from 
the icy sea both into the North-AmerJean and Scandinavian lakes/* 
As the ova of this form are not carried about by the female, but 
sink t<) the bottom after extrusion, it can iu this ease only 1^ re- 
garded as a relic-form, a view which is further Bii^portod by the 
oircumstanee that Limnocahnus never occurs at a higher level than 
the other relics. 
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The above is a very imperfect account of a most intoreatin^f 
treatise ; but the fact is that in order to do more it would have been 
necessary to translate almost the whole work. We may add that 
it is written in German and that the plates furnish greatly enlarged 
figures of the characteristic parts of the animals described. 


MISCELLANEOUS. 

Preliminary Note on the Functions and Homologies of the Confractih 
Varuote in Plants and Anhmds. By Professor Maucits M. IIar- 
TOO, D.Sc., M.A.* 

TnnoroH the practice of regarding botany and zoology as essen- 
tially distinct Judies the solution of many an interesting problem 
in the one domain is long missed, because the known facts that 
afford a clue when properly applied have boon worked out only in 
the other, and are contained in records never likely to be consulteil 
in reference to the given problem. Thus the ** contractile vacuole 
is an organ that exists in both kingdoms : the question of prot/O- 
plasmio vacnolation, of which this is a particular cose, has only betm 
really studied by the vegetable physiologist, and yet in the minute 
plant-cells which jwsscss this organ it is too small for the study of 
the mechanism of its work ; this study has been successfully carried 
out by zoologists on the larger Oiliuta and Heliozoa, in ignorance, 
however, of the known facts that explained tlio reason of its working. 
Thus the botanists had forged a key of the right pattern, but too 
big to opcu the locks in their own domain, while fitting that of 
which the zoologists had desoribod the wards and tumblers. In 
this preliminary communication 1 shall only put the key into the 
lock, reserving original observations for a complete paper* 

I. Distribution , — One or more contractile vacuolee ooour In all 
naked plant-zoospores, with scarcely a recorded exception, whether 
mastigopod or myxopod, whether Algal, Fungal (Saproleipiem, 
Peronosporem, Chytridie®), or Myxomyocte* They occur in all 
freshwater Protozoa when in the active state, though not when 
encysted ; they are, however, absent fTom many of those that live in 
the periviscer^ fluid or blood of living hosts and from the Badiolaria 
and possibly other marine forms, 

II. Position a'nd They ai^ vacuoles in the proto- 

plasm, usually peripheral ; they contract to disappearance at regular 
intervals; in favourable oases {Aeiimsphmnum^ many Ciliata) 
they are seen on contraction to discharge their contents into the 
water. In a few coses they are known to be reservoirs filled 
gradually by the almost continuous influx from plasmatic canals, 
which are invisible from this very reason, only starting into sight 

* Bead at the British Association (Bath), 1888. 
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normally daring the momentary pause, when, owing to the contrac- 
tion of tlio vacuole, their liquid c(>ii tents have time to accumulate 
and distend them. 

Now if a specimen of aufRoient size, say a Pura^ixcenxnn^ bo placed 
under certain \mfavourable conditions (among which ia deficiency of 
oxygen ), we find that the (‘ontractile vacuoles contract less perfectly 
and at longer inten^als, the plasmatic canals become persistently 
visible and enlarged, the whole animal becomes dropsical, ite thin 
cu1i(‘lo bursts, and its protoplasm, no longer protected by the 
* Hautschiclit ’ and eutiolo, and expo8(‘d directly to the water, disin- 
tograU‘s into “ difiluenco.*^ 

Again, if a vegetable cell be wounded in water and its protoplasm 
passes out it rounds off and surrounds itself with a Huutachicht ; 
then vacuoles appear inside; these enlarge oiurrmously and finally 
burst ; tlio protoplasm so exposed without a Hautsehicht to the 
water diHUitegrati's into diftluenee, just, like tho Oiliate whose con- 
tractile vacuole works inefficiently. This pathological vacuolation 
and diffiuciiee do not occur if to the water there be added a suffi- 
ciency of sugar, saltpetre, glycerine, or other innocuous osmotic 
•uh8Uri()o ; and w^hen the jirotoidosm has tho power of excreting a 
coinjilete cellulose wall, as in Koar/iertn, tho incipient vacuolation 
is arrested on the formation of the wall. 

The exfdunation of both series of facts is the same, as worked out 
by a number of botanists from Von Mohl to Do Vries : — 

Protoplasm contains in its interstices substances of high osmotic 
value ; its outer layer at least, while freely t)orvious to water, is 
slightly if at all jmrvious to these substances oven in solution. 
Hence, when protoplasm is immersed in water, caiitios or vacuoles 
form in its substance* containing solutions of these substances, which 
continue to enlarge by attraction of water from without ; tho enlarge- 
ment produces a tension which Be Vries and others have by various 
methods determined to be at least three atmospheres, and which may 
reach fifteen atmospheres. Now, nuked protoplasm has very little 
toughness ; it yields readily to the increasing tcnRion and to the 
expansion of the vacuole, and finally bursts and disintagratos. On 
the other hand, cellulose and chitinous cyst-walls are sufficiently 
tough to resist; and equilibrium is attained when, after a certain 
amount of stretching, tho ehistioity of the wall balances the tension 
of the vacuoles duo to osmoeis. 

If, however, in the absence of a tough wall the vacuole, instead 
of extending indefinitely and bursting irregularly, (a) opens by a 
minute pore, (7>) oontroots regularly as it expels its contents, (e) 
closes up simultaneously with the completion of their ex^Kilsion, — 
then no part of tho inner protoplasm is exposed directly to the water, 
and we have a mechanism which expels regularly the pbismatic juieo 
or o©H*»ap when over-dUut<idand over-abundant, and which preventa 
the destruction of the protoplasm hy bursting nnd difflueiice. This 
is the mechanism of the contractile vacuolo, which is thus a physio- 
logical necessity to the naked cell Itviug in water, just as tho kidney 
is to the multicellular animal organism. 

Ann. (k Mag. iV. Hut. Sen 6. Vol. iii. 5 
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1 will add one unpublished observation to the well-known facts hero 
brought together. Two sporanges of Saprolegnia opened at an early 
stage of the partial segregation of the protoplasm into maasos. Part 
of the protoplasm in each slowly escaped and aggregated into rounded 
masses. The first discharged masses unden^^ent the usual patho- 
logical changes and diflluonco ; the later masses (from both sporangia) 
already acquired the power of forming contractile vacuoles pos- 
sessed by tlic zoospores ; the numerous small vacuoles ap|)eared and 
contracted regularly, lines of separation formed and deoponed, and 
the masses divided into j'oospores, which separated and swarmed, 
just like the protoplasm which remained in the sporango, though 
moix* slowly. This observation seems to afford a crucial test- of the 
truth of the thesis that the contractile vacuole has the function of 
preventing excessive vacuolatiou and diffluence of naked cells in 
water. 

The following is a brief summar}' of the points on which the above 
thesis rests : — 

1. All naked protoplasmic bodies living in fresh water have at 
least one contractile vacuole. 

2. The possession of this is (juito independent of the systematic 
j)Osition of the organism and of the presence of chlorophyll ** 

3. The vacuole loses its contractility on the formation of a strong 
cell-wall or cyst, and may even disappear, 

4. It is absent from Oregarinida and Opalina and the lladiolaria 
which inhabit saline liquids. 

5. When, owing to morbid conditions, the efficiency of the con- 
tractile vacuole is impaired, excessive vaouolation and diffiuenco 
ensue. 

(i. Conversely, as soon as contractile vaemoJes appear, the tendency 
to excessive vacuolatiou and diffluence is arrested. 

It may lie suggested that the perforations of the nephridial cells 
in Vermes and embryonic mollusks and of the epiblostio gland-ceJls 
of Venn 08 and Arthropods are due to the persistenco of the con- 
tractile vacuole, the opening of which has become permanent, while 
its contractility has been superseded in the kidneys at least by other 
arrangements. Even the goblct-cella of mucous epithelia may 
possibly bo traced to this origin. 


On Adelphotaxy, an undmrihed Form of IrritahUity, 

By Professor Marcus M. Habtoo, D.]Sc,, M.A.f 

In Achlya^ a genus of Saprolegniem, the zoospores lie in the 
•porange before liberation closely appressed together, with their long 
axes parallel, instead of showing the rotatory hustling movemeuta 
of other species. On liberation, instead of separating and swimming 

♦ Hence the fhnetion cannot be exclusively respiratojy, thouf^ it may 
aid respiration, 

t Bead at the British Association (Bath), 1888. 
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off, each on its own account, they remain near the mouth of the 
sporange, each in turn edging ita way in between those that have 
already escaped, with its narrower flagellate (anterior) end inwards. 
They thus form a liollow sphere, each zoospore rotating round its 
long axis (radial to the sphere) before (‘iicysting in its place. The 
only ex[>lmjatum tliat will fit these phenomena is that these zoo- 
spores are endowed with a ]K‘culiar irritability, in virtue of which 
they tend to place themselvoH close together side by side, with their 
long axes parullel. This irritability is only exerted at a short dis- 
tance ; for if a zoospore be pushed as little os its long diameter 
away, whether by accidc'nt or design, it tails to find its place, but 
swims off’ to and fro, instead of rotating in sltn^ l>efore encysting. 

In a critical review of a paper by llothert, J have given the 
name “ ’’ to tliis form of irritability, comist mtj in the 

tfndfnrt/ of SjtouUincousI if motile cells to asmime definite positions with 
rcfptrd to their fclloivs, 

liCuving aside the kindred (picstiou of tissue-formation and the 
processes in the emhryo-sae of IMuirierogams, adelphotaxy is of mrc 
(K’currenco in Die Vegetuhle Kingdom. Two good instances occur 
in the Chlorophjtes. In rediastrum the contents of each cell of 
the ffat disk break up into sixteen (or thirty-two) zoospores, which 
swarm in the cell and then unite edge \jo edge to form a new disk. 
Ho in each cell of a H ydrodiciyon the many thousand zoosiiores unite 
end to end to form a new^ network with hexagonal meshes. 

In many of the Myxomycotos the plasmodia aggregate together 
before fmolification to form the compound masses termed a^thalia; 
possibly even the very formation of plasmodia may bo regarded as 
a mode of adelphotaxy. 

We may perhaps go a step furtlicr and describe the jiarallel or con- 
verging courses of Fumjus hyplnt to form myc^dium-strings, fruit- 
bodies, and psoudo-paronchyma as extreme crises of adelphotaxy. 

1 think this principle affords a ready exiilanation of many cases 
of cellular aggregations in the animal embryo and the formation of 
the spermntophon* of many animals, notably Limicolous worms. 

The relations of sexual and isogamous union of gametes to adel- 
photaxy are obviotis ; for, though in some oases of sexual union 
chemotaxy has been shown by Pfeffer to be involved in bringing the 
active gamete from a distance, that will not cover the actual fusion 
of the two cells. 

What may bo the mechanism of adelphotaxy it is impossible to 
see at present ; but its existence m a distinct mode of irritability 
must now be recognized* 

On the HersUiidm, a new Family of Cmmensnl Vopepoda, 
ily M. BuekKE Canu. 

The author has discovered at Wimereux two new genera, very 
nearly allied to Hersilia and commensals of various Invertebrates, 
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land he hoe come to the conclusion that the Hersilians oonstituto a 
new family equally distinct from the Kiphonostomata and the Pel- 
tidians. lie considf'ra that in the ontogeny of the moat diverse 
types the first rank in order of appearance is to be giveu to charac- 
ters drawn from the buccal appimdagea, and bo has employed these 
characters prominenily in the following diagnoses ; — 

Family Hehsimidjs. 

llody completely segmented, first thoracic somite united with the 
cephalic segment. Anterior antennfe 7-jointed, similar in the two 
sc:xes. Posterior antenna' simple, 4“joiute(l. Mandibles without 
palpi or masticatory' teeth, furniHhed at tlieir disUil extremity with 
movable accessory pieces in the form of a sobd and recurved clfiw, or 
of tlattencd lamina) with the margins notch(‘d and denticulate, or of 
boarded sotie. Maxilla) rudimentary, divided into an inner masti- 
catory IoIks and iin exU*niul palpiform lobe. Paragimthi much 
deYelo|>ed, concealing the mandibles. Thoracic feet biramoso and 
with iriarticulute rami in the first four pairs; simple and fiattened 
in tho fifth. 

♦ Mandibles having at their distal extremity a recurved claw 
and 

A. Txuo accessory pieces : — 

\ . Of which tho anterior is a flattened and notched lamina, and tho 
posterior a smcdl boarded seta. In the male tho inner maxilii- 
pede is composed of two joints and a greatly reduced [irohonsile 
extremity. Oenus Htrsilm^ Phili])pj. 

One spwies yy. ajKjdiformisy Phil, {m CfttHmlhfm Utdxtdpf 
Kofism.), uj>on the carapace of CaUianasut^ in tlie Mediterranean 
and Adriatic. 

2. Nearly identical and in the form of flattened denticulate laminas. 
The inner maxillipedo of the male contains, besides the two 
Iwisal joints, a long n^curved claw. Genus GmrdeHa^ Oanu. 

Tilts genus is dedicated to Prof. A. Giard. There is on© apooiee, 
iJiardella Calli<tna$$ije^ Canu, which is abundant in the galleries of 
/ 'allianaMa Muht&rranm in tho sands of tlie Fointo-des-Oies, near 
Wimoroux, 

B. Three accessory |neco», of which the anterior is a long, 

notched, subtrlangular lamina, and the others two long 
boarded and flexible sett©. Genus He^Mmdes^ Oaim. 

lliree sp(^ies 

1 . FeUeneeri^ Canu> found in the tube of a Clymeniait 
which k very abundant at tho Pointe-des-Oit's. 

2. fkrmlioidH Thomeom^ Oanu, of which three immature ox-- 
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atopies wore taken, in the month of April, upon the abdominal feet 
of CulUanassa, 

3. Ihrallmdn Pujflni^ Thomt^on (Cffdops Puffinly J. C. Tlioms., 
Proo, hi(>l. Soc. Ivivorp. vuL iu 1887 ). — Oomptes lietuhut^ November 
12, 1S8S, p. 792. 


Pobrilltt, a nnv (jlenm of Infusoria living on the Hermit-crab, 

By Prof. A. (luui). 

Prof* Giard, at tho close of a notice of the 8[»ecit>« of FoUicuUna 
observed on tho French coasts, j^ivos a short description of a now 
form allioil to that genus which he proposes to name Pehrilla 
^ntguri. He has found this Infusorian on tho abdomen of hermit- 
crabs infested by Peliogasier paguri mA 

Phn^xm pagtm\ but does not doubt that it may also exist upon 
healthy aubjccts. It forms small colonies placed either iu tho vicinity 
of the feet or at the jmsterior extremity of the abdomen of the hermit- 
crab. 'fheae colonies are visible by tho naked oyo as black patches, 
which retain their colour oven after being long iu spirits. 

Tho capsule of Pebnlla is of an oblong-ovato form, with a pro- 
jecting tubercle at tho hinder extremity, within which the actual 
body of the lufusorian is attached ; it is strongly constricted trans- 
versely in tho middle, and tho aperture is surrounded by a nearly 
erect or slightly everted collar. The lobes which surmount tho 
mouth of tho lufusorian are shorter than in the Follmdincw^ and 
tho nucleus is very largo and moniliform. It is not uncommon to 
find individuals in a state of bipartition or of geramiparoas repro- 
duction* 

PehriUn pagun^ like tho Phrgjrm and Peliogaster, evidently avails 
itself of the currents of water which circulate along the abdomen of 
tho hermit-crab, and it forms an interesting addition to the long list 
of commensals of that Crustacean. The 8j)Ocimens on which it was 
found wore collected at Pouliguou and IWcoff, those from the latter 
locality in 1872, and yet the Infusorians were so w^ell preserved 
that their vibratilo cilia and moniliform nucleus could be clearly 
seen. — BuU, Sci, de Ui IVance et de la Belgigue^ 1888, p. 310, 
pi XX, figs. 1, 2. 


On the Nutrition of the Protozoa* By Br. M. Micrssinm. 

Br. Meissner in the first plaoe refers to previous experiments in 
the feeding of Protoroa, as those made by Count Gloiohen-Ilus£H 
warm iu the last century and continued at a later date by Ehreti- 
berg. In both cases the ioi^ption of grains of carmine into the 
body-substanee of Infusoria was observed. 

The food of the Proiosou is well known to consist of low forms of 
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Algtc and Fungi and of smaller representatives of the Protozoan 
world itself. The larger forms even take in small Vermes (Hota- 
toria) as welcome prey. To ascertain whtit constituents of the 
incepted objects are assimilated by the Protozoa the animals were 
fed with the individual materials which outer into the composition 
of these objects. Starch, fat, and Jilbumon are tlie chief constituonU 
of tho food of the Protozoa. The author has tried what changes 
these substances undergo in the plasma of the llhizopoda and Infu- 
soria. 

He first of all fed Anuehce with rice-starch by placing a fragment 
of tho size of a pea in a small glass vessel containing vegetable 
debris, in which the presence of ditt’enuit Kbwopoda Inid boon 
ascertained. In a few days the inception of tho starch grains could 
be recognized in several individuals. But these grains underwent 
absolutely no alteration, although many of them remained for more 
than a week in the AnK^hcp, 

Hen('(ut appeared that starch-grains are not digostt^d by Jauffue, 
The author expi^rimeuted witli Anuxha pruiceps^ A, radios(tt Pdo- 
mtf.va pnlvstris^ and Actinophrps sol. 

In the oil-oxj>eriincnts olive-oil coloured with tincture of alkanet 
was employed. But it proved that this also remainwl quite undi- 
gested after it had bt^u taken up by the animals in the form of 
very small globules. 

Thus it could only bo supposed that albumen is tho principal 
nutriment of the Aratebiforra organisms, and this supposition was 
confirmed by experiment. Although the Amrehm aro apparently 
unable to digest boiled albumen, observations upon tho fate of the 
albumen of the Protista taken in showed that in this case a solution 
takes place. The protoplasm of the swallowed Protozoa, Algae, and 
Fungi, after being liquefied, is taken up, or rather absorbed, by 
tho sarcodo of the Ehizopods, while the indigestible remains are 
thrown out 

With regard to the Infusoria Dr. Meissner arrived at very similar 
results. He made feeding-experiments with VHtmeosfomnm virens^ 
VorticeUa mhullfera^ and Peranema triehophorum. From these it 
appeared that the Infusoria, when all other nourishment has been 
extracted, convert the incepted starch into a substance which, when 
treated with a solution of iodine, is coloured rod (dextrine ?), and 
which is afterwards dissolved in the body. Oil, on the other hand, 
remained quite unaltered, while vegetable and animal albumen was 
assimilated. Boiled albumen, however, remained unaltered, as in 
tho Ehizopods. 

How quickly the solution and assimilation of the albumen take 
place in many cases is shown by tho observed digestion of a 
(pa by a Climteostomtm virens, which only occupied twenty-five 
minutes. After this lapse of time the Hhizopod was completely 
digested, and its empty shell remained within a vacuole in the in- 
terior of the Infusorian. — Zeitschr, fu,r icws. Zool, Bd. xlvi. ; Abstrset 
by I)r. 0. Zacharias in Hiol, OentralbJatt, lb8H, p. 647. 
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A Study of the Hydrarujea in relation to Cross-Ftrtilizaiion. 

By Thomas Meehan, 

That many flowers are arranged for cross-fertilization needs no 
argument to sustain it, nor is it less certain that some flowers can 
only l»o fertilized through the aid of wind or insects. {Si>rengel, it 
is well known, in the early pitrt of the present century, placed this 
beyond doubt. The great question is not, do plants genendly cross- 
feiiilize? but \\hy do they do it ? Mr. Darwin’s great work in this 
connexion has k‘en to prove that plant/S abhor in-and-in breeding, 
that thi> struggle for life is necessarily the chief object of existence*, 
and that ercws-fertilization tends to make the ract‘ stronger and 
better fitted to engage in this struggle than elose bnrding would do. 
The results of many of Mr. Darwin’s experimenta siistaiii his viiws, 
ae do those of matiy others : but to my mind just as largo a number 
do not sustain them. 3ilr. Darwdu himself has candidly stated that 
continuous sclf-fertilizution docs not in the least impair the fi'rtility 
of the race. Mere negative vigour is the leading advantage he finds 
in crossed jilanis. t^hoss and Sidf-fcrtilizaiion, (limp. IX. p. 327.) 

It is not my object now’ to controv(*rt the view’s of Mr. Darwin, 
or of his numerous follow era. My view of one object of nature in 
oroBS-fertilizatiou is to aid in production of variety. I have shown 
ever since discussion grew w^arm on these eubjecds, that variation is 
essential to the present ord(*r of things, — that JUiture, to be consis- 
tent with herself, must provide for variations if for no other purj>ofte 
than to make variety, I now propose to show, by some studies in 
llydranyca^ that the vuriationa in the species arc of the most con- 
tradictory chanictor taken from the stundimint of benefits iu the 
stniggle for life, while they are entirely consistent with my view of 
variation for ^ariety’s sake. Our garden JHydranym, from Japan 
(Ilydranym hortensis*), has the ray-florets BU'rile, oV rather it is tho 
lateral florets of the compound cymo that give the enlarged sepals, 
and fail to perfect Uie g}ma)oiuin. Tho terminal florets ate fertile. 
In JL (jueroifolia all the lateral florets are fertile, aud it is only tho 
terminal one that has potaloid sepals and is barnm. Will any one 
assert that these exactly opposite conditions can have any bearing 
whatever as aids in a struggle for life ? Suppose we say that tho 
attractive sepals are given to these species for the purbose of attract- 
ing insects, and thus aiding cross-fertilization. With this view wo 
examine the American si)ecics //. arhoresemst and we find barely 
an attempt to make these enlarged petaloid sepals. There are 
small ones on a few terminals and this is all. It has made out 
certainly as well in the great struggle as cither of its two brethren. 
But is it a fact that tho showy sepals are given to the plant to attract 

e Franchet and Savatier insist that Smith's name of U. Aotiensis has 
priority over If. Morteueia* 
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insects? There is neither pollen nor nectar in (ho male flowers of 
H, horUn$is, They conceal the terminal hermaphrodites, and it is 
scarcely probable tnat many insects, if any, visit the flowers. In the 
other two, many insects visit the flowers — so far as iny observations 
go, as many visit tlio //. arhoreHcetut without the attractive sepals, os 
the Jf. quercifoh'a that makes such a show of them. 

Turning to the minute fertile flowers on those two species, wo 
are stnu^k by the immense niiml)er of stamens and t)ie enormous 
number of pollen-grains one of these raoenoose cymea gives us. I 
estimated the number of stamens on one of IL querdfolia at 13,<HM) ; 
shaken over a sheet of dark paper it completely whitens it. Its pollen 
can be carricxl by the wind everywhere, why should it develop petaloid 
sepals to attract insects? lk>tli 8j»coieH have the odour of hawthorn, 
but in addition //. (jnercifo/ia has an enormous yield of necbir, which 
is apparently not abundant in //. nrborencens. In spite of all the 
attractions, the petaloid sepals, tho abundance of pollen, the delight- 
ful fragrance, the superabundance of nectar, and tho actual visits of 
numerous insects, the flowers are self- fertilizing. The outer row of 
five stamens mature pollen simultaneously with the expansion of the 
petals, which falls at once on the receptive stigmas, some hours after 
the inner series mature, and ensures that self-fertilization which tho 
pollen from the first series may |K>88ibly have missed. The only pos- 
Bible aid insects can give is in self-fertilization. 

It is bromll> asserted that we owe to the exist emco of insects the 
various forms and colour of flowers with their grateful odours and 
sweet secretions. Here we have illustrations of the most dissimilar 
and contradictory variations in a single genus, variations which 
cover all tho leading points called for by the iusoct-adaptationista, 
and, so tar as any argument in common use geos, could have oc- 
curred with as much reason if not a single insect over existed. Tho 
facts are absolutely inexi>lioablo on any theory of the survival of tho 
fittest in the struggle for life; but on my view lif the absolute 
necessity of variation for its own sake the explanation seems simx>le 
enough. 

Variation is inseparable from even the closest in-and-in breeding. 
We are as fully justified in saying that nature abhors a per^ictuity 
of form as that she abhors in-and-in breeding, and we can just as 
earnestly claim cross-fertilization as an agent in bringing abont 
variation for the sake of variety as for the reasons usually given, 
and which we find we cannot apply with oonsistenoy in so many 
eases. 

That cross-fertilization aids variation we may well hdiovo ia a 
sufficient reason for its existence, without assuming that it has no 
other office to perform, — Proc* Acad. Nat, Sci, Philad. 1888, p. 277, 
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A LITTLE more than a year ago I published in this Journal 
an account* of a collection of sponges made by Mr. Edgar 
ThurstoU, Superintendent of the Uoveruinent Central Mu- 
seum at Madras, off the shores of the Island of Rtlmdswaram 
in tlie Gulf of Manaar. Shortly before leaving England I 
received from Mr. Thurston a second collection, obtained in 
the neighbourhood of the Tuticorin Pearl Banks. This 
collection was of even greater interest than the first, and its 
value was greatly enhanced by the fact that Mr. Thurston 
had carefully preserved portions of nearly all the species in 
spirit, and had also kept a record of the colours of the sponges 
in the living state, unfortunately my report on this col- 
lection has wen greatly delayed by pressure of other work, 
and even now I fed that 1 have been unable to do full justice 

* **The Bponge-fsunH of MadrsR,*' Ann. k Mag. Nat. Hist. ser. 6, 
vol xa. p. m. 

Ann. tfe Mag^ N. HieL Ser. 6. VoL iii. 
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to the material at my disposal. To illustrate the Report 
fully eight or teu quarto plates would have been required, and 
I was unable to make arrangements for obtaining these before 
leaving England. I have therefore thought it best, in prefer- 
ence to delaying any longer, to publish full dencriptions of 
the species in this place, together with such illustrations as 
"Were practicable unacr the circumstances. 

The piecejs j>reserved in spirit proved of voiy gi-cat service 
and enabled me to investigate to a certain extent the minute 
anatomy of one or two of the s|)ecies, and especially of 
JSpongfone/la mgra^ in the case of which it would have been 
quite im})ossible without spirit-preserved material to determine 
the tine characters of the sponge. I hope that 1 may be able 
to make fuller use of the sjurit- preserved material for anato- 
mical investigation at a later date. 

The collection comprises twenty-four determinable species, 
of which hmrteen are new to science and two arc represeiitea 
by new varicti(‘S. Of the twenty-four species one Iwilongs to 
the Tetractinellida, nineteen to the Monaxonida, and four to 
the Ceratosa, and there is also an undeterminable species of 
Hire ini 

Amongst tlie old species there are several forms of very 
groat interest, chief amongst them being Axinella tulmlata^ a 
sponge hitheito scarcely known at all and whose peculiar 
characters, which were most curiously misunderstood by 
Dr, Dow erbank, are here sliown to be due to the presence of 
a commensal tubicolous Annelid. Amongst the new species 
the most important is undoubtedly JSpongioneUa nigra,, of 
which X give a iull account later on. 

The colours of the sponges in life were, as usual, very 
vaiicd and brilliant. Judging from what Mr, Bracebridge 
Wilson, who has had gieat ejtfierience in dredging sponges 
in the neighbouihood ot Port Phillip, tells me, I am inclined 
to believe that tlie colouis of the living sponges will be 
found to be of gicat service in distinguishing tlic species. 
Some idea of the brilliance and variety of the natural 
colouring may be gained from the following complete list of 
the ppecies in Mr. Thurston^s second collection. 

Tetractinellida. 

Teiilla hirsuta, tu sp. (No colour recorded.) 
Monaxonida. 

Peirosia ieBtudxnaria, J^amarck, sp. Pink. 

itenieraynadrepora, n. sp. (N^o colour reconled.) 
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Pachychaltna multiformis^ Lendeufeld, »p., var. manaar* 
ensis^ nov. Pale violet or light pink. 

delicatula^ n. sj). (No colour recorded.) 

ttpinilamellay n. sp. Pale yellow. 

Siphonochalina community Carter, sp. Bluish brown. 

crassifihray n. sp. Deep blue, 

Gelliodes mrnosay n. sp. Grey. 

lotrochoia baculiferay llidley, var. flabellata. Dendy. 

Black (in spirit or when dry daik purple). 
Clnthria indicOy n. sp. Bright red. 

corailiiinctaj n. sp. Coral-red. 

RhaphidopkUis spicuhsus, n. sp. Veimilion* 
Hymemacidon ^ffrtiduy n. sp. Grey. 

Ajrutella labyritUhicay n. sp. Blight orange. 

Donnaniy Bowerbank, sp. ()range. 

iuhulatay Bowerbank, sp. Pinkish red or red. 

Ciocalypia Tyleriy Bow ci bank, var. manaarensi^y nov. 
White. 

Auietfd aurantiacay n. sp. Blight orange. 

Acanthella Carten\ n. sp. Orange-ied, 

CeuaT(H5A. 

SpongioneUa nigroy n. sp. Black. 
liircinia clathratay Carter, llcddisli brown. 

? sp. Blackish grey. 

Aplytfina purpureay Carter, (irey (in spirit, or, when 
dry, dark purple). 

fuficdy Carter, (No colour locorded.) 

Hpecitnens of all these species, which I shall now describe, 
are m the British Museum, South Kensington. Tiie spicular 
terminology here employed is that given in tlie ‘ Challenger’ 
Reports on Monaxonida and Tctractinellida, 

TKTRACTINELLTDA. 

Teiilla hirsufOy ii. ap. 

This species is represented in tlie collection by two good 
specimens, each of which is spherical and attached to a stone 
by the base. The of the two specimens is 40 or 60 

millim. in diameter. There is no record of the colour of the 
sponge in the living state, but in spirit the specimens are 
dark grey, almost black. The surface of the sponge is hir- 
sute. owing to the presence of long spicules projecting out- 
waras and downwards in a thatch-like manner. The con- 

6 ^ 
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♦iniiity of the surface is interrupted at irregular intervals 
by a number of pits or depressions, which form a very con- 
spicuous external character. Some of the pits are shallow 
and hemispherical, others deep and tubular; some have in 
their floor the evident openings of a number of oscular tuln's, 
while others arc lined by a smooth continuous membrane 
Mhich presents no openings to the naked eye. In sections 
the floor of a pit is sometimes seen to be perforated by a 
number of very small {>orea, which are doubtless inhalant. I 
have not been able to work out in detail the arrangement of 
the pores and oscula ; but from the examination of iny sections 
I have come to the conclusion that some of the surface-pits 
are localized pore-areas, while others are oscular areas. This 
condition recalls that descrilMid by Professor Sollas in his 
Cinachyra barhaia *; but further investigations arc required 
to enable one to say how far the resemblance holds good ; in 
any case the two species appear to be quite distinct, and the 
arrangement of the oscula, altliougli in both they are con- 
fined to special pits on the surface, appears to be diflferent in 
the two cases. 

The skeleton of tlie sponge is arranged in a perfectly 
typical radiate manner, the stout radiating fil)rpa all starting 
from a dense central nucleus. There is no special cortical 
sktdcton of ladiatcly disposed oxea, such as occurs in 6Vaa- 
clnjm. 

Sj)icnfes . — (o), Megaselcra : — (1) Very long, fusiform, 
straiglit oxea, tapering very gradually to a fine point at each 
end ; size alnmi 3*o by 0*64z niillim. (2) Protriaines, with 
very long and very slender shaft and rather short, sharp- 
pointed cladi ; length of shaft in a well-developed example 
about 0'46 millim., diameter about 0*014 millim. : length of 
cladi about 0041> millim., diameter at base apout 0*007 
millim. These spicules are often of hair-like dimensions. 
(6) Anatriaenes, with shaft {>erhaps somewhat shorter than 
that of the protriicne and often of hair-like thinness. 

(6). Microsclera: — Very small slender siginaspires, about 
0 022 millim. long. 

Concerning the details of the histology and canal-system of 
this sponge 1 am not able to give much information It is 
difiicult to work out, owing to the great development of 
spicules, and J have only the smaller of the two specimens at 
rny disposal. The ectosoine is fairly thick and gelatinous, 
with a tendency to become fibrous. 1'he choanosorae presents 

• Report on the Tetraotinellida of the ^Ohallengor* Expedition, 
p. 2B. 
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a cotulition intcrraediate between collenchyraatous (gelatinous) 
and sarcenchymatous (granular)* The flagellated chambers 
are more or less spherical and about 0*02 milHm. in diameter ; 
their mode of opening 1 have not been able to determine 
precisely. 


MONAXONIDA. 

Petrosia iesiudinaria^ Lamarck, sp. (PI. Ilf. figs. 1, 2, 3.) 

1815. Alcifonium te^iudinariutn^ l^amarek^ M^moireii du Minimum 
d’iiistoiro naturelle, tome i. p. 107. 

1882. lienieia vmterlformis^ Carter, Ann. & Mag- Hist. eer. 5, 

voL X p. 115. 

1884. Utnieva tentudimu'iay Hidley, Zool. Coll, II.M.S, ‘Alert’ (llrit. 
Mui,), p. 400. 

1^87, Jimiera cr aterifovmitfy Carter, Journ. Linn. Hoc., Zool. vol. x\i. 
p. 71. 

This species is represented in the collection by a single 
very fine cup-shaped speciiueii (PI. 111. tig. 1). It measures 40 
centim. in height and 127 centim. in maximum circumference; 
the longer diameter of the aperture of the cup is 38 centim., 
the shorter diameter 17 centim., and the depth of the cup 
18 centim. ; the diameter of tiie base of the s|K)rigc is 30 
centim. 

The outer surface of the sponge is beset with very promi- 
nent parallel ridges running vertically upwards ; tliese ridges 
are much better defined and more regular and continuous than 
in any other speciinea in the British-Museiim collection ; 
their average height is 4 or 5 centim, and the average dis- 
tance between them is 5 centim. 

Tlie colour of the si)onge in the living state is pink, in the 
dry state light brownish yellow. The texture of the dry 
specimen is fragile and crumbling. 

The sponge is Upostomous ; wide canals are seen running 
outwards at right angles to the general surface of the sponge 
and terminating underneath networks on the margins of the 
ridges. 

There are similar covered oscula on the inside of the cup. 
It thus appears that the oscula occur on the inside of the 
cup and on the ridges, but are hidden by a spicular network 
similar to that which coV'crs the general surface of tlie sponge, 
only coarser. 

The skeleton is a close irregular network of stout fibres com- 

E osed of a great number of spicules loosely aud irregularly 
DUnd together. 

The spicules are slightly curved, ranging in form from 
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oxcoie to Btrongylote ; they vary much in size, especially in 
diameter, the average measurements of a full-grown spicule 
being about 0 37 by 0*0175 millim. 

My exan)inatioii of a very fine series of specimens in the 
British Museum has shown me that tlio spieulation of this 
snecies varies considerably ; but I know of no tangible 
characters whereby the different varieties can be separated. 

The specimen collected by Dr. Anderson in the Mergiii 
Archipelago (tig. 2) resembles Mr. Thurston’s specimen in 
texture and eu]>-iikc shape; but the surface-ridges arc much 
more jagged and irregular and the sjneulea arc rather larger. 

Bidley’s cu|)-shaped specimen from the ^ Alert ’ collection 
differs in its thin walls, tougher texture, and small size, but 
agrees pretty well iu spieulation. 

Lamarck says of bis specimen: — (Jet alcyon forme uno 
plaque elliptique, un peu convexc on dessus, concave on des- 
Bous comme /il s’dtoit moule sur h dos de (luelquc crabe, et 
rappelle la tonne de la carapace suptbieurc d’une tovtue.’’ 
Probably bis specimen was only a Iragrnent of the side of a 
cup. The fragment in the British Museum, purporting to 
come Irom Lamarck’s collection, agrees very wtU in general 
appearance with our j)ie8ent 8pecim<‘n, so far, of course, as 
can be judged from a small piece; the spicul(‘» measure 047 
by 0*017 millirn. and have well-rounded ends. 

Reviera madrepc/ra^ n. sp. (pL IV. fig. 9.) 

The single specimen in the collection is bushily ramose ; 
it bi audios very freely, and the branches are short, aubcylin- 
drical or soniewliat flimened, and often anastomose. The 
branching sliow's a decided tendency to l>ecome palmate and 
there is a short stout pedicel. The height of the specimen is 
150 millim. and the greatest breadth a little more : tne average 
diameter of the branches is about 8 millim. The osciila are 
small and scattered, chiefly on the inwardly-turned faces of 
the branches. Ihe suriaco in the dry state is minutely 
hisnid, the texture rather hard but brittle, and the colour 
dull orange. No record was kept of the colour in the living 
state. ^ 

Ihe skeleton is arranged in the rectangular manner charac- 
teristic of the genus, with obvious distinction into primary 
and secondary fibres; but it is ii regular, and, though dense, 
the spicules are loosely bound together and may occur Bcat- 
tered outside the true primary and secondary lines of the 
skekton. In the centre oi the bjanches the skeleton becomes 
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very dense and irregular and contains a large amount of 
epongin. 

Tlie spicules (fig. 9) are slightly curved oxea, tapering 
gradually to a sharp point at each end. Average size of 
full-grown spicule about 0*175 by 0*007 railliru. 

This species resembles most nearly Bowerbank’s Isodictya 
dichotoma but the growth is mucli more robust, the texture 
harder, the skeleton less regularly arranged, and the spicules 
longer than in that species, so that, taking into consideration 
the great difference in locality, I have thought it desirable to 
keep them separate. 

Pachychalina multiformis^ Lcndcnfcld, sp., 
var. manaarvnsis^ nov. 

IH87. ( 'eraoehalina multiformi»y Leiidcufeld, Zoologisclio Jabrbucher, 
Jld. ii. ]). 788. 

Hus variety is represented in the collection by firteen dry 
»p<'cimens and two pieces in spirit. Tiic sponge consists of 
erect, sessile, llattened lamella*, with irregularly undulating 
and frequently proliferating surface. The colour of the living 
8|K)nge was in one case pale violet and in another light pinlc ; 
when dry it is greyish yellow, orange, or pale violet, and in 
spirit greyish yellow. The largest specimen is 250 uullim. 
wide and 175 milliru. high and the thickness of the hunclhc 
is about 5 millim. The texture of the dry specimens is 
tough and rather hard. The oscula are numerous and con- 
fined almost entirely to one surface of the lamcllaj ; they are 
about 1 millim. in diameter and they have slightly raised 
margins. 

The dermal skeleton is a close network of relatively stout 
horny fibres, containing spicules for the moat part uuiserially 
arranged. 

The main skeleton is a fairly regular rectangular network 
of stout horny fibres containing a great deal of spongin. The 
spicules are numerous in the primary fibres and tow in the 
secondaries ; they also occur outside the fibres. 

The spicules are short slender oxea, straight or very slightly 
curved ; the average size of a full-grown example is about 
0*077 by 0‘00a6 millim. 

The external form of this variety is characteristic and fairly 
constant. Six dry specimens of it also occur in Mr. Thurs- 
ton’s first collection, but are not mentioned in my Report ; 
three of these are of a violet colour, and the other three are of 

• Mon. Brit. Bpong. vol. ii. p. 3CK), vul. iii. pL liii. flga. 12 -14. 
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a {rreyi»h*ydlow colour. They exhibit a more itrougiy 
marked tendency to form digitate processca tlian do Sic 
apecimeiia in tlie second collection. 

Pach^chalina deltcattfla^ n. np. 

Bi)onge erect, sessile, bushily lamellar, with a slight ten* 
deney to throw off digitate pr(»ceHHis, Very delicate in 
ajipcarance* Surface smooth, covered by a very delicate 
dermal membiane. Texture open, resilient. Colour in the 
dry stat<‘ light yellow. Oaeula situated chiefly on the mar* 
gins of the lainella\ 'J'he single specimen in the collection 
is 180 milliin. high and 220 milliin. in gre 4 ite 8 t breadth. 
The lamollic measure up to 21 millim. in thickness at the 
nmigin, but usually much less. The oscula average about 
3 millim. in diameter. 

Thedeimal skeleton is a close-nieslied iiTegular reticulation 
of slender homy fibre containing very slender spicules arranged 
sometiniea uriiserially and sometimes inultmerially. The 
main skeleton is a wide-meshed reticulation of very stout 
priniary and secondary fibres. Both primaiy and secondary 
fibies arc coinjiosed of a very great number ot slender spicules 
j>acked close together all through the fibre and united by 
spongin. Both primary and secondai-y fibres average about 
0*1 20 millim. in diameter. The wide interspaces between 
them are partially occupied by an irregular network of very 
much slenderer polyspiculous fibres ^ a^ut 0*0175 millim. in 
diameter, branching and anastomosing freely with each other 
and with the primaries and secondaries. Numerous spicules 
occur scattcicd outside the fibres. 

The spicules are very slender slightly curved oxea, 
measuring about 0*008 by 0 0035 millim. 


Pachychalina ^inilamella^ n. sp. 

Sponge consisting of erect, flattened, frondose or digitate 
thick lamellee. Both surfaces of the lainellie are covered 
with numerous short stout spines. The largest specimen is 
attached to a mass of nullipore ; it is 160 millim. high and 
185 millim. broad, while the thickness of the lainellm is about 
13 loillim. (Another specimen consists of a short stalk about 
47 millim. higli and 20 millim. in diameter, dividing into 
two upriLdit flattened branches, one of which is hollow, 
peuttiatcd by a wide, vertical, oscular tube; total height of 

• hot ih<^ sake of comenience these tibres m} be termed ♦'tertiary.** 
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specimen 185 mUUm«) The oseuia are rather large^ com* 
monly about 4 millim. in diameter in welbgrown specimena ; 
they occur on one surface only of the lamellas and sometimes 
round the margin. The dermal membrane is distinct^ with a 
wel!*(lt'veIo|)cd reticulation of spiculo-fibre. 

The colour in life was pale yellow ; when dry it is brownish 
yellow, and the same colour, only darker, in spirit. Texture 
in the dry state tough and hard, but rather oi)en. When the 
spnge is held up to the light stout primary skeleton-fibres 
are seen ramifying u])ward8 in a dendritic manner and termi- 
nating in the conuli on the surface. 

The dermal skedeton is a quite irregular network of very 
stout fibres, containing a great number of closcdy packed 
8pu‘ul(‘s nhose rnesiu's are subdivided by an irregular network 
of veiy slender fibres both uni- and inultLspiculous. 

The main skeleton is also irregular ami composed of very 
stout primary fibres about 0 18 millirn. in diameter, rather 
slenderer secondaries and slender tertiarics, about 0*015 milllrn. 
in diameter. All the fibres contain a very great number of 
spicules, closely packed side by side, and occupying almost 
the whole thicKiiess of the fibre ; but there is plenty of spon- 
gin uniting them together. Hpiculesare abundantly scattered 
about outside as well os in the fibres. 

The spicules are relatively long, very slender oxea, usually 
slightly curved, measuring about 0*126 by 0*0017 millim. 
They arc gradually and sharply pointed at each end. 

There are in the collection lour dry specimens of this 
sponge and a piece in spirit. 


Siphonochalina oommunis^ Carter, sp. 

1881. TtdmliHiiyitua cominuni^f CarU'r, Anu. & Mag. Nat. Hist. ser. 6, 
vui. vii, p. 387. 

With this species 1 identify a single fine specimen attached 
to a fragment of roc*k, to which is also attached a small 
specimen of Uirctnia claihraia^ The sponge consists of a 
tain incrustiug basal mass, spreading over the surface of the 
rock and throwing out abundant short, upright, tubular pro* 
cesses, each terminating; in a single oscuTum. The tubes 
reach some 70 millim. m maximum height and the oscuia 
average about 4 millim. in diameter. The tubes anastomose 
freely witli one another and also branch to some extent ; 
tliey average about 6 or 6 millirn. in diameter. 

The colour in life was bluish brown : in spirit it is yellowish 
brown, and when dry the same with a aecidcdly purplish 
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tinge. The texture in the dry state is stiff and resilient, but 
very brittle. 

The dermal skeleton is a delicate close-meshed network of 
relatively stout homy fibre cored by iiniscrially arranged 
slender spicules. 

The main skeleton is composed of stout ]>rimary and secon- 
dary fibres airanpeJ rectangularly and fairly regularly, coied 
ly slender sjdcules anauged unisenally in the secondary fibres 
and cither iini- or multiserially in th(' primaries. Spicules 
also occur plentifully scattered outside the fibres. 

The Bpiuiles are s]cnd(‘r, very slightly curved oxea, gradu- 
ally sharp-pointed at the ends, measuring when full-grown 
alKUit by 0‘0047 milJim. 

jVlr, Caiter gives no generic diagnosis of Tuhnlodigltuaj 
and the sjieeies falls very well under SiphoiiochaUna as at 
present understood. Ills specimens alftO came from the tJulf 
of Manaar. 


Hi]>honoi*h(iUna crasaifibra^ ii. S[>. 

'idn* single specimen in the collection consists of four tubes 
arising trom a common base. Three of them grow up side 
by side in tlie same plane, while the fourth, which is smaller, 
lies in a dillereut plane, cither in front of or beliind the other 
three, according to the point of view. There are evident 
traces of the existence, in the living sponge, of a fifth tube, 
which lias been taken off and preserved in spirit. The tubes 
arc subeylindrical, but slightly coinju'cssed in one plane, and 
they arc constricted occasionally at irregular intervals. Kuch 
tube has a large oscular opening at the top. The total 
height of the specimen is 150 inillim., the diameter of the 
tubes about 25 millim., and the thickness of the tube-wall 
about 7 or 8 millim., but variable. The surface of the tubes, 
owing to the projection of the ends of the stout primary fibres, 
is coarsely granular. It has also a reticulate appearance, due 
to the arrangement of the dermal skeleton. Tlie colour of 
the living sponge was deep blue, in spirit and in the dry state 
it is brown, in the dry state with a decided tinge of purple. 
The texture is coarsely fibrous, resilient. 

The dermal skeleton is an iiTegular network of coarse fibre, 
whose meshes are broken up by an equally irregular network 
of fine fibre. Both sets of fibres contain numerous spicules 
and an abundance of spongin : the spicules are rather loosely 
scattered through the fibre, but usually more numerous in 
the axis than towards the periphery ; sometimes also they are 
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placed more or lese at right angka to the long axis of the 
fibre. 80 as to echinate it, usaally in irregular groups. 

The main skeleton is a rectangular network of stout pri- 
mary and secondary fibres, the primaries measuring about 
0*14 and the secondaries about 0*084 niilliin. in diameter. 
Both primaries and secondaries consist at a large amount of 
clear transparent apongin, with an axial core of slender 
spicules multiserially arranged. The spicules are numerous 
in both sets of fibres, but more so in the primaries than in 
the secondaries. Numerous spicules occur scattered outside 
the fibres. 

The spicules arc slightly curved, slender oxea, gradually 
sharp-jKiinted at eaeli (Mid, ineaHiiring about 0*084 by 0’00d5 
millini. 


Gflliodes curnotid, n. sp. (PI. IV. fig. 7.) 

Sponge erect, sessile, more or less lamellar, proliferous ; 
sometimes rising into short tubular jiioccsses. The arrange- 
ment of the oscula and oscular tubes givi^s to the sponge a 
very characteristic appearance. The oscula are very nume- 
rous and occur chiefly on the margins of the sponge, but also 
on isolated ])apilla». They average 2 to milliin. in dia- 
meter and lead into long, narrow, vertical (\scular tube.H. The 
presence of these lubes causes the surface of the lamellaj in 
which tluy lie to be more or Jess ribbed vertically, so tliat 
the course of an oscular tube can be traced for some distance 
by means of the rounded ribs on the surface. The large-^t 
specimen is 180 millim. high by 200 millim. broad. The 
tnickness of the actual lamelhn is about (> or 7 imllim. 

The colour in the living state was grey and it is also 
brownisli grey wlicn dry. The surface is sraootli but uneven, 
with rather a fleshy appearance ; in sjiirit it appears glabrous. 
The texture is tough and resilient. 

The skeleton is very strongly developed, composed of a 
very close, more or less regularly rectangular reticulation of 
unusually stout horny fibre. The primary Hues have a 
multisplcular core of oxeot-e spicules, while the secondaries 
have lewer spicules. In some parts the arrangement of the 
skeleton becomes less regular, but it is throughout cliarac- 
terized by a very strong development of spongin. 

Spicuks, — (u). Megasclera: — Small, usually slightly 
curved, gradually sharp-pointed oxea (fig. 7, a, b), measuring 
about 0*126 by ()*(X)6 millim. 

(6). Microsclera ;~Vei*y small and very slender sigmata 
(fig. 7, e), about 0*017 millim. long; visible after soaking 



84 Mr. A. Dendy on Sponganfrom 

for some time in Canada balsam^ wlien they appear abun- 
dantly. 

This is a well-marked species with a very cliaracteristic 
external form ; there are five dry specimens of it in the col- 
lection, 80 that it would appear to be plentiful. 

loirochota haculifera^ Ridley, vox . fiahellaia^ Dcndy 

There are in the collection a single very fine dry specimen 
of this variety and two small nieces preserved in snirit The 
dry specimen is shaped like tne leaf of a Spanish chestnut, 
consisting of a single flattened frond which has grown up 
around the stem of some plant for an axis. It is 325 millim. 
in height and 130 millim. in greatest breadtli ; the thickness 
is variable, up to about 10 millim. along the margin, but 
much move in the centre. On either surface of the flatfened 
fi(md irregular proliferations are given off. A n(»tc worthy 
feature of this specimen is the presence of grooves on both 
surfaces of the sponge radiating towards the margin in an 
outward and upwanl direction, like the veins of u Spanish- 
chestnut leaf. Both dry and spirit specimens contain a large 
quantity of sand. The colour of the living sponge was 
black, when dry or in spirit it is dark purple. The texture 
when diy is very fragile, the sponge crumbling up between 
the fingers like a l)ysidea\ in spirit, however, it is fairly 
tough. 

The specimen may possibly have grown erect; but from 
the dificrence in shade of colour between the two sides and 
from the somewhat worn appearance of the lighter one 1 am 
inclined to think that the latter was lowermost during life. 

The oscula are rather small and occur chiefly along the 
margin. 


Clathria uidica^ n, sp, (PI. IV. fig. 10.) 

Sponge erect, flabellate, consisting of a number of flat- 
tened, branching, and anastomosing trabeculie, fused together 
so as to form a more or less continuous frond ; sometimes 
growing out into free digitate processes. Texture in the dry 
state coarse and hard, fibrous and tough, in spirit softer. 
Colour of the living sixmge bright red, when dry or in spirit 
yellowish brown. The oscula are apparently representea bv 
very numerous minute openings thickly strewn over botii 

* For references tide Dcndr, Ann. & Mag. Nat. Hist, aer. 6, vol, xx. 

p. 168 . * ^ ' 
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BurfaccB of the sponge. An average-sized well-grown speci- 
men measures about 180 millim. in height by 281) millim. in 
breadth, and the thickness of the trabecultn of which it is 
composed is about 4 millim. Sometimes, however, the sponge 
is taller than it is broad. 

The skeleton is a very well-developed close-meslicd net- 
work of stout horny fibres echinated by spined styli. The 
distinction between ])rimary and secondary lines is not always 
very well marked, arul the reticulation tends to hecoine very 
irregular ; the primary fibres, however, are more abundantly 
echinated than the secondaries and they have also numerous 
spined styli in the axis of the fibre, which are absent from 
the sec’oiidaries. 

The primary fibres measure about 0 07 millim. in diameter, 
but sometimes more and sometimes less, and the secondaries 
somewhat leas. 

Spicufes , — The megaselera (fig, 10) are of two kinds: — 
(1) Smooth slender styli (verging U[)on tlie tylostylote form) 
or unequal-ended oxea, straight or slightly crooked, measuring 
about 0*14 by 0*003 millim,, occuiring abundantly scattered 
in the deirnal membiuiie, but only spaiingly in the choano- 
some. (2) Small, straight, entindy spined styli, gradually 
and sharply }H>inted at tlie apex, and frequently narrowing 
somewhat at the base; size aliout 0 084 by 0*007 millim. 

1 can find no microschua, although I have searched very 
carefully for them, and this species therefore appears to be 
one oi those alxorant memWrs of the genus wiiich are devoid 
of microaclera. Idie snecics appears to be abundiuiit, being 
represented in the collection by eight diy specimens and a 
piece in spirit. 


(Hathfia ayt'alUtincta^ n sp. (PI, IV. fig. 8.) 

Sponge sessile, usually lamtdlar, hut proliferous. Con- 
sisting of a close reticulation of small, branching and anas- 
tomosing, irregulaily cylindrical or flattened trabeculae, rami- 
fying upwards and terminating on the surface of the 8|>onge 
in short obtuse piocesses. The largest specimen is 265 
millim. broad by 131 millim. high. The diameter of the 
separate trabeculm of which the sponge is composed averages 
about 2--3 millim. Tejsture in the dry state rather hard and 
brittle, in spirit tough, resilient. The living sponge was 
red-coral coloured j in spirit it is yellowusli grey, and 
when dry tlje same, with tinges of red here and there. 

The reticulate or clathrous character of the sponge is not 
so well marked in spirit as in the <lry condition, (lie fenestra- 
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tions being frequently filled up by delicate membranous 
tissue. 

The arrangement of the horny skeleton agrees very well 
with that in Glathria indim, but the spicular element is more 
strongly developetl, though scarcely at the expense of the 
horny fibre. 1 nere are an abundance of smooth styli enclosed 
in the pritnaiy lines of the skeleton. 

Spicuhs, — (a). Megasolora: — (1) Smooth styli (fig. 8, a, 
hf c)y straight or slightly curved, gradually sharj)- pointed, 
and of tvro principal sizes — (a) stout and relatively short, 
averaging about 0*175 by 0*008 nulliin,, abundant ana 
occurring principally in the choanosome ; (/3) long and slender, 
sometimes becoming slightly tyloslylotc^, averaging about 
0*22 by 0*005 millim., oceuning principally in the dermal 
membrane. (2) The echinating spicules (Kg. 8, d) ; these 
are short and rebaively stout spined tylostyli, gradually and 
very sharply pointed at the ajyex, and narrowiri^ somewhat 
towards the base, which is commonly expanded into a slight 
head ; the spines arc scarce or absent for a sliort distance 
above the base ; size of spicule about 0*056 by 0 006 miilira. 

(J). Microsclera: — A tow very minute slender isochelie of 
the usual Clathria type, about 0*014 millim. long. In an 
embryo enclosed in the flp)nge there arc also some small and 
exceedingly slender toxa, and it is not unlikely that »uch may 
also exist in the adult spo?ige, where they might escape 
detection amongst the muss of larger spicules. 

This species is represented in th<j Cidlectiou by five spcci- 
incuis and a pi(*ce in spirit. 


Rhaphidojthlus spiculomfij n. sp. (PI. IV. fig. 4.) 

There is in the collection a single dry specimen and a 
piece in spirit. 'I'lie dry specimen forms a flattened clathrous 
mass of branching and anastomosing flattened trabeculce 
It seems to be a good deal shrunk up and measures in its 

E resent condition 108 millim. in length and 72 millim. in 
readth, while tlie thickness of the trabeculas averages about 
6 millim. It is impossible to say whether the species is erect 
or decumbent in life. 

The colour of the living sponge w^as vermilioti; when dry 
it is light brow’nish yellow, wuth occasional red tinges, and in 
spirit it is darker greyish yellow. 

The texture iu spirit is compact and cork-like. Theoscula 
are minute and scattered, mostly on or near the margins of 


That iliiH ti Aliening \» normal ii shown by the spirit specimen. 
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the flattened trabecul«e. The surface of the sponge is very 
uneven, subglabrous in ap{>earancc in spirit, rough in the dry 
condition. 

The main skeleton is a dense irregular reticulation of stout 
horny fibres, with rounded meshes. The fibres are alx)ut 
0*1 millim. in diameter, but variable; they are abundantly 
but irregularly cored by long slender tylostyli and sjmrsely 
oehinated by short spiiied tylostyli. lietween the fibres of 
the skeleton the long slender tylostyli are very thickly but 
irregulaily scattered thiough the soft tissues. 

Tdie dermal skeleton is well developed and consists of 
dense, close-set, radiating biushes of long slender tylostyli 
with their points projecting outwards. 

fSpimlcs. — {a), Alegasclera : — (1) Long, straight, very 
slender tj lostyh (fig. 4, a, e), 8har|dy and gradually pointed 
at the apex, and with small o\al lieads at tlie base, which is 
sometimes very minutely s))inc<l ; size of fnll-giovvn examples 
about 0*204 by 0*(t0o millim. (2) Short, stout, spined, echi- 
iiating tylostyli (fig. 4, with roumle<l heads and very 
sharp points ; the spines arc arranged so as lo leave the apex 
and a space immediately above the head free ; average size 
of spicule about 0*07 by 0 007 millim. 

(i). Microsclera: — (1) Very minute isocludte of the usual 
Clafhria type, about 0*014 niillim. long. (2; Very small, 
Blender, apparently smooth toxa, about 0*056 millim, long. 


Hyrneniacidon (?) ii, sp. (PL IV. fig. 5.) 

Sponge massive, sessile, slightly lobose. The single sj)eci- 
men in the collection measures 143 millim, in greatest breadth 
and 00 millim. in height. The oscula are of fair size and 
situate on the summits of the low lobes. Surface very dis- 
tinctly reticulate. Texture in the dry state hard and incom- 
pressible, in spirit a little softer. Colour of the living sponge 
grey; when ctry or in spiiit the colour is dull blackish grey 
on the outside and lighter internally. 

'J’he mam skeleton is a very dense irregular reticulation of 
large oxen, sometimes aggregated in thick strands or fibres: 
the spon^in is very feebly, if at all, developed. The dermal 
skeleton is a very close reticulation of stout bauds of spicules. 
Idle meshes of the reticulation are very small and rounded, 
and the bands of spicules dividing them are irregular, but so 
strongly developed as to cover a greater superficial area than 
tlie actual meshes. The dermal, like the main skeleton, is 
composed principally of large oxea, but there are also present 
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a few small styli arran<jed with their apleea projecting at the 
surface of the sponge. 

Spicules. — (1) Large, curved, gradiially sharp-pointed 
oxea (fig, 5, 6), measuring about 0*8 by 0’02l millim. 
(2) Small, slightly curved, smooth styli (fig. 5, a), evenly 
rounded off at the base and gradually sharp-|>ointed at the 
apex ; commonly narrowing somewhat towards the base j 
size about 0*2 by 0*007 millim. 

'Jlic specific name fiPfida has been given to tins sponge on 
account of the abominable smell, resembling somewhat the 
smell of Valerian, given out by the dry specimen. 

The presence of the small projecting styli in the dermal 
skeleton jeealJs the similar condition described by Ridley and 
Dendy in Jlytneni addon (?) sulfacem^a^. 


Anvinella lahyrinthiray n. sp. (PI. V. fig. 12.) 

Sponge forming sessile, low-growin;^, erect, branching and 
anastomosing lamellae. 8m face uniformly covered with 
small, closc-set, rather slender coauli, each alK)ut 2 millim. in 
height. Colour of the living sponge bright orange: when 
dry or in spirit yellowish. 'J'cxture (dry and in spirit) rather 
hard and tairly tough. Oscula minute, abundantly scattered 
between the connli. The single specimen is 71 millim. in 
height and 200 millim. in greatest breadth ; the thickness of 
tlie lainellaj is about 9 millim., including tlie conuli. 

The skeleton is an exceedingly dense irregular network of 
spicules, in which it is very difficult to make out any distinct 
fibres ; but stout columns of closely aggregated spicules may 
l>e seen running one into each oi the surface conuli. The 
surface of the conuli is densely echinated by projecting spi- 
cules springing from these columns. We may imagine the 
whole skeleton derived from a typical axiriellid form by 
excessive development of the spicules, which are closely 
united together. 

BpicuUs : — (1) Smooth styli (fig. 12, i, c), usually more or 
leas bent, especially towards the base, and gradually sharp- 
pointed at the apex ; size usually about 0*42 by 0^016 
millim. (2) Hlender curved strongyla (tig* 12, a), as long as 
or somewhat longer than the styli, out slenderer* 

This is a very beautiful species, with a well-marked and 
characteristic external form. 


* Vide Iteport on the * Challenger’ Monnxonido, p. IBU. 
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Axinella Donnani^ BoworbHnk 

There are six dry 8j)ecmienft of this flpongoin the collection 
and also two pieces in s[)irit. I have nothiiijL,^ further to add 
to the accounts given by Bowerhank and myself, excepting 
that Mr. Thurston again records the colour of the living 
sponge as orange. 

Axtnella tuhulaia^ Bowerbtink, sp, (PI. V, fig. 11.) 

187/5. Uahphy^ma tufmJatum, llowerbaak, JVoc. Zool. Soc liOnd. 
1873, p. i>9; pi. vd. 

1878. AuUmHmqm Norman, Aim. & Ma)j. Nat. Hist. sor. 5, 

vol. i. p. m 

This species is evidently very abundant in the (Jriilf of 
Manaar, being represented m the collection by six dry sjicci- 
mens and two pieces in spirit. 

The sponge is massive and usually globular or subglobular 
in shape. The largest specimen in the collection, which is 
irregulaily massive in form and rounded, is 105 milllm. in 
height and 97 millim. in breadth All the specimens have 
more or less llnttcnod bases and appear to have been attached 
during life, and not, as Boworbauk surmised, freely floating. 
The surface of all the specimens is covered with small conical 
papiiljii whose size varies considerably in different Hpecimons, 
Thus in one 8|H*cimcu they arc com[)aratively large and iso^ 
lated from one another^ while in another they are small and 
run into one another in a ina\andriniform maimer. The 
colour of the living sponge was pinkish red or red ; in the 
dry state it is orange and in spirit pale yellow. The oscula 
are small and scattered and sometimes slightly prominent. 
There is a dermal membrane connecting together the surface 
contili at a little distance below their summits. The texture 
is firm and hard in the dry state and softer in spirit. 

The skeleton is compfised of stout, irregular, branching 
columns, radiating towards the surface and terminating in the 
cunuli. Each column is composed of various sizes ot stylote 
and tylostylote spicules, arranged in the usual echinating 
manner cliaracteristic of tlic AxinelUds, with tlieir points 
projecting obliquely outwards and towaids the surface of the 
sponge and their bases usually united together by spongiu. 
JN umerouB spicules also occur scattered through the soft tissues 
of the sponge which cannot be assigned to any particular 

• For references vidu Bendy, Ann, k Mag. Nat. Hist. ssr. 6, 
vol. XX. p. 

Ann. (Sc Mctg. N, Ilwt. Ser. 0. VoL iii. 7 
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column, and it will be evident from the figure (fig. 11) that 
the columns are not very well-defined structures. 

Sptcu/es. — These are of two kinds : — (1) Jjargo smooth 
styh, more or less curved, especially towards the well-rounded 
base, which is sometimes slightly swollen ; gradually sharp- 
pointed at the apex ; size when fully developed about O'o8 
by 0*014 milUm. (2) Small tylostyli, straight or bent near 
the base ; with small subglobular heads and very gradually 
sharp-pointed at the apex ; usually more or less covered with 
minute spines, which appear, however, to be always absent 
from the base. These spicules when full-grown average 
in size about 0T19 by 0*004 millira., the diameter being 
measured just above the head. It is unnecessary to give 
figures of these spicules, as this has already been done by 
L)r. Bowerbank {(oc. ctt.). 

This sponge is remaikable for the presence in all specimens 
of numerous commensal worms. l1ie worms are very small 
tubicolous Oligochftitofl. Their tubes (fig. 11, a, i, c) are 
very slender, averaging alxmt 0*/l milliiiK in diameter, and 
tliey radiate tow'ards the surface of the sponge, opening about 
at the level of the dermal membrane, in which they appear as 
minute circular jiits easily visible when the surface of the 
sponge is examined with a hand-lens. Sometimes the mar- 
gins of the tubes are a little raised, and the tul)ca usually 
appear close to the sides of the radiating skeleton columns. 
Fig. 11 shows portions of three of the worm-tubes, one of 
them {a) opening close to a surface- papilla and still containing 
the womi. 'J'lie tubes STimetimes branch ; but whether or not 
the w'oim likewise does so 1 have been unable to determine. 
It is very possible that the presence of these commensal worms 
has a good deal to do w ith the characteristic globular shape 
of the sponge, and one might almost regard the whole struc- 
ture as a spherical mass of radiately arranged tubicolous 
w'oims in which the interstices between the individual tubes 
are occupied by a sponge. It would be interesting to know 
whether the worm and the sponge ever live separately or are 
always associated together. 

The worm-tubes arc also present in Dr. Bowerbank’s type 
of the species, of which 1 made a careful examination in the 
British Museum ; but he laboured under a curious mistake 
as to their true nature, regarding them as a tubular skeleton 
proper to the sponge. This mistaken idea led him to give 
a most remarkable account of the species, for which I would 
refer the reader to his original paper as I have not space to 
quote it in this place. 


Xoc. cit* 
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Dr. Norman was misled by Bowerbank’s account ; and while 
be shows that the species cannot be assigned to the genus 
IJalipht/aemaj he proposes for it the new generic name Aulo» 
spongua *. It is unnecessary, however, to erect a new genus 
lor the reception of tliis sponge, which falls very well under 
Axinefta, 

We have licre one of the most remarkable cases of com- 
mensalism known amongst sponges. 


Ciocahjpta Tyleri^ Bowerbank, var. manaarensis^ nov. 

1873, Vioralgpta TyJerij IJowerbank, Proc. Zool. Soe. Loud. p. 21, 
pi. iv. figs. 0-12. 

Of this variety tliere are in the collection two good dry 
specimens and one of the digitate processes preserve<l in 
spirit. The external form of the specimens closely* resembles 
Dr. Bowerbank’s figure. The surface of the digitate pro- 
cesses is much corrugated. The colour in the living state 
was white, and it is also dirty yellowish white in the dry state 
and in spirit. The taller of the two Hpccirncns is 55 milliin. 
high ana 47 millim. in diameter at the base, wliicli is approxi- 
mately circular ; it bears about a dozen digitate processes, 
springing from tlie cushion-shaped base, and sometimes 
anastomosing, but never branching* The digitate processes 
are about 8 millim. in diameter at the base. 

The skeleton is arranged as usual in the genus, with a 
dense central axis, from which arise short columns supporting 
the dermal membrane at their outer ends. 

Spicules , — Slightly curved and very gradually and sharply 
pointed oxea, resembling those of HaUchonaria panicea ; 
occasionally an odd stylote form may be observed amongst 
the larger ones. They vary very greatly in size ; in the 
dermal membrane they are small and slender, measuring as a 
rule about 0*3 by 0 007 millim., but with a wide range of 
variation, though never attaining to nearly the dimensions of 
those in the central axis ; in the axis also they vary greatly, 
measuring up to about 1*25 by 0*024 millim., though this 
extreme size appears to be reached only rarely, the average 
size of the full-grown spicule being about 0*8 by 0*011 
millim. 

This variety differs from the types of the species in the 
presence of the very large oxea in the central axis. 

The species has hitherto been obtained from Port Eliza- 


a Loc, cit. 
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beth^, South Australia t> and tlie east c^ast of Aus- 
tralia 


Auletta aurauiiaca^w, sp. (PI. V. fig. 13.) 

Sponge biifthy, composed of short, branching and anasto- 
mosing, thick-walled tubes, frequently united laterally so as 
to form lainelke, like pan-jnpes. Kach lube is open at the 
top. The largest specimen is 95 millim. hitrh ami 105 rnilliin. 
in diameter; the tubes are pretty eonstant in diameter, 
averaging about 6 millim. The surfmje is minutely hispid 
both when dry and in spirit. The texture in the dry state 
is liard and firm, in spirit softer. The colour oi the living 
sponge was bright orange ; in the dry state it varies from pah‘ 
yellow to bright orange, in spirit it is greyish yellow. 

The skeleton is very loose and irregular, consisting of 
stylote and oxeote s})icules arranged partly in loose irregular 
wisps, which run upwards and outwards and terminate in 
projecting bruH)i<‘s at tlie surface of the s])onge. These 
represent the ]>rimary lines of the skeleton ; they are some- 
times cioHsed iiiOK* or le.ss at right angles by individual 
spicules or by two or three together, w hich represent the 
secondary lines. I’he whole skeleton is, howevt‘r, very con- 
fused, and sjiicules occur abundantly scattered through the 
clioanosome which cannot be refoiTcd to eitlier primary or 
secondary skeleton hues. There is a fair amount of spongin 
present. 

S 2 nculea, — Idlest* arc of two kinds : — ( 1) More or less 
curved oxea (fig. 13, c, «), gradually sharj)- pointed at each 
end, measuring abmit 0*28 by O'Oll millim., not nearly so 
abundant as the following. (2) Long, slender, very gradu- 
ally sharp-pointed styli (fig. 13, a, d)^ generally more or 
less curved or bent. As usual in the Axinellida! these spi- 
cules vary greatly both in actual size and in proportion of 
length to thickness; they are usually somewhat larger than 
the oxea, but sometimes extremely long and slender, mea^ 
Buring up to about 0*8 millim. in length. 

There arc four specimens of this very pretty species in the 
collection and also a piece in spirit. 

The genus Auletta was founded by Schmidt § for his 

♦ Boworbaak, he. cit. 

+ Carter, Ami. & M^, Nat. Hiet. »er. 5, vol. xvi. p. 860. 

\ Lendenfcld cullection in Britiiih MwHeuin, 

$ ‘ Grundzuge einer Spougien-Fauna das atJantiachsn p. 4^. 
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Auhtta si/cinulartUy but he gives no diapioaia. Vostnaer 
places the genus near Chalina aTid describes a new species 
under the name Auhtta eJegans^y which certainly seems to 
belong to the genus. In his work on tlie Poriferii in Broiin’s 
nnd Ordnungen des Thierreichs ' t he diagnoses 
the genus as follows : — Einzclne ^ Person/ oder Stock von 
rdlirenibnnigen ^ Personen,’ Skehit besteht aus Uundeln von 
>Spicula, welclie vorzuglich in der Langsriclitung verlaufen. 
S])ie. indie, nr.^ und ir, ac, Canal-System unbekannt.” 

7'he genus appears to be tiulv Axinellid and may be 
briefly diagnosed as follows : — Tubular Axinellirla*. Skele- 
ton reticulate. Megasclera monactinal and (sometimes at 
any rate) also diactiual,’’ 

ilitheito the genus has been obtained only from the 
Atlantic and Arctic Oceans, so that its range is very greatly 
extended by Mr. Thurston’s investigations. 


AcantheUa Carter?’, n. sp. (PI. IV. fig. (5.) 

Sponge erect, but not stipltate, lamellar. Lamcllm thin, 
irregular, prcdiferously branching, with sinuous margins. 
BotJi surfaces of the lamellat' are covered with short, stout, 
conieal spine.s and ridges, especially prominent in the dry 
condition. The largest specimen is VM millim. high by 
about 180 niillirn. broad, and the lamelhe of which it ia com- 
posed average about 2*5 millim. in thickness in the dry state, 
excluding tlie snines and ridges. The texture in the dry 
state is Imrd and faiilj^ tough, in spirit it is softer and tougher. 
The colour of the living sponge was orange-red ; in the dry 
state it is dull red<lish orange, and in spirit greyish yellow. 

The skeleton is a very irregular network ot stylote spicules, 
extremely dense in certain parts of the H{H)ng(‘, but aliient or 
almost absent in others. There are no definite fibres and 
these are ])robably represented by certain denser s^icular 
tracts, in wiiich occasionally traces of the typical Axinellid 
arrangement of the spicules may be observed. 

S^ncuhs , — Styli of two chief forms : — (a) Short, stout, 
more or less bent, gradually sharp-pointed at the a]>cx, and 
evenly riuinded off at the base (fig. (>, c) ; size about 0*4 
by 0*U21 millim, (i) A comparatively eimul number ot very 
long und very slender slightly curved styli (fig. 6, s) , evenly 

• Ileport on dredgad up in the Arctic Bea by the ' Willem 

Barents in the years 1678 and 187u, ii. 40. 

tP»4l, 

i cy. liidley nnd Peudv, llepcrt t»n the U'liallenger * Monaxonida, 
p. 187. 
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rounded off ut the base (or becoming tjrlostylote), and very 
gradually sharp-pointed at the apex ; size when full-grown 
about 1*2 by 0*01 1 millini. There are also a few cylindrical 
forms (strongyla) (fig. 6, d) and still fewer oxea (tig, 6, a); 
but these are probably only abnormal developments of the 
short stout styli such as are frequently found in Axinellids. 

^J'here are three dry specimens of this sponge and a piece 
in spirit. 


CERATOSA. 

Spongtonella nigra ^ n. sp. 

Sponge sessile, consisting of a number of vertical lamellae, 
branching and aiiaatomosirig with one another often in a very" 
complex manner. Ttie largest of the four dry speoimens is 
aljout 250 milliiiu high and the same in breadth, and the 
thickness of the lamelloi is about 5 millim. The colour of 
the living sjionge is black, when dry dull black, and in spirit 
rather lighter bla('kish grey. Texture tou/^i and resilient. 
Surface (dry and in spiiit) granulated. The oscula arc 
abundantly scattered, usually on the inwardly turned surfaces 
of the lamella?, and almost or quite confined to one surface 
of each lamella; they are about 1-2 millim. in diameter and 
arc coni}K)und, each consisting of an aggregation of several 
smaller ones. 

Tlie dermal skeleton is a well-develoixid but irregular net- 
work of horny fibre with fairly wide polygonal meshes ; the 
fibres averaging about 0*02 millim. in diameter. 

Jlie main skeleton is a rectangularly meshed network of 
very distinct primarj’ and secondary fibres; the primary 
fibres average about 0'049 millim. in diameter and the eecon^ 
daries about half as much. 

All the fibres of the skeleton are composed of pale-coloured 
spongin witliout any trace of foreign enclosures. The fibres 
are solid, and it is difficult to make out any distinct central 
granular core, though possibly sucli may exist, at any rate in 
some cases. 

The ectosome is represented by the thin dermal membrane. 
The choanosome is very delicate and gelatinous, containing a 
large number of amoeboid and stellate cells. The canal- 
system is eminently lacunar and the lacunse arc very strongly 
develoijed. The flagellated chambers are irregularly aac- 
shaped and they vary much in size, the full-grown chambers 
averaging about 0’07 millim. in diameter. They are not 
placed very close together and lie irregularly scattered through 
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the choanosome, so as to leave frequent wide interspaces 
devoid of chambers. They open directly into the excurrent 
lacunse. 

This is a very remarkable and interesting species, one of 
tlie most striking features of which is the large size of the 
flagellated chambers. ^J'hesc chambers are conspicuous objects 
even in unstained, hand-cut, rough preparations of ordinary 
spirit inatciial. 

Tln‘ genus was founded by Bowerbank for Ins Spotigio^ 
neda puli hellny a British species*, and he afterwards dcscribedf 
another species, S, Uoldsworiniiy from the Ceylon Pearl 
Banks. All li is specimens of the genus appear to have been 
dry, and I am now able, from my examination of the spirit- 
preserved material sent by Air. U'hurston, to amend his 
original diagnosis as follows : — Genus SponyioneJhi, Bower- 
bank. Sponge consisting of flattened lamelljee. Main skele- 
ton of very distinct piimary and secondary fibres without 
foreign enclosures, arranged so as to leave rectangular mcslies. 
Ectosorae a thin dermal membrane. Choanosome extremely 
delicate, transparent and gelatinous. Canal -system lacunar, 
Flagidlated cliambcrs very large, irregularly sac-shaped, 
0()ening directly into the excurrent lacunae.’^ 

The genus posvsibly finds its nearest ally in Spongeliay and 
would fall under Lendenfcld’s subfamily Spongelinse It 
presents, however, very striking resemblances to the Chali- 
nina*. These resemblances are most apparent in the general 
external form and in the structure and arrangement of the 
horny fibres (except of course as regards the total absence of 
Bpiculcs). Tlic histological character of the choanosome also 
agrees with that found in Chalinina>§; but the flagellated 
chambers are very much larger, and this would appear to be 
an important distinction ||. 

According to Vosmaer^ Bowerbank'a Spongtonella is 
synonymous with Schmidt’s Cacmj^ngia. This is a difficult 
question, and in order to settle it we require a much more 
extensive knowledge of the anatomy of these forms. Ac- 
cording to Lendcnfeld ** Cacoepofigia is one of those forms 

^ Vide Mon. Brit Spong. vol. i. pi. xzzyil. fig. 880, vol. ii. pp. 12, 350, 
vol. iii. pL Ixv. 

t Proc. Zool Soc. Load, 1873, p. 25. 

X Vide Proc. Zool 8 o < j . I*ond. ltW6, p, 589. 

$ Vide Lendenfeld, * Zoologisohs Jahrbuchor,* Band iL p. 734. 

H Vide Londenfeld, eit i also Bendy, Proc. Zool. Boc. Load. 1887, 
p, 526. 

f Porifera," in Bronn’s Klass. und Ordnung. dos Thierreiohs, p. 964. 

♦♦ Proc. Zool Soc. Loud. 18^5, p. 687. 
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which have fitnall, ephericah ciliated chambers and opaque 
gr(>iii»(l-8ul)Btai)ce/’ and tliereforeif differs greatly from Spon^ 
giomVa n'ipra \ but wliether Dr. Bowerbank’s two species of 
Spon^ioneJhi agree in these respects witli (Jaco»ponyia or 
with t^po7if/{ofi*'(hi niijva is at ])roscnf undeterminable. Ah 1 
cannot phn*e my species under Cacoaponqia^ 1 think it l>etter 
to retain Di*. jh)werl)ank^H Sponyiom Ha with emended diag- 
nosis in preference to creating a new genus. 


J/trnnia claihratn^ Carter^. 

^diis common Ceylon .‘<])ecies is represented in the collec- 
tion hy tv\o good spi^ciinens; unfortunately, lio\v<‘ver, there is 
no piece in spirit. One of tlic two specirrums is remarkable on 
ac(‘onnt of its large' size and luxuriant growth ; it measures 
280 niillim. in heiglit and 2r>0 inillim. in greatest breadth. 
'J’lie Ollier spoeimen, allliough smaller, i.-^ of great value iu that 
it exhibits cciiain features not hitherto (»bsei ved in the species. 
The specimen has been dried with the soft tissues on, and 
instead of being of the usual dull yellow colour, it has a dis- 
tinctly purple tinge. In his original description of the species 
Air. Carter suggested that the sarcode of //. vlathrata may 
have bet n so coloured,’^ but he \vas unable to ‘^hovv that it 
was so fjom the material at lus disposal f. The particular 
specimen referred to also shows that the wi(l(^ irregular 
ojienings on the surface of the sponge, which lead into the 
central cavity of the tubular branches, are normally tym- 

I ianizcd by a delicate translucent membrant*, jiierced in places 
)y rounded apertures resembling oscula. 

For the geograpliu al distribution of this species the reader 
is referred to my previous paper}. I may add that there la 
in the collection of the British Museum a »{K‘cimen§ of a 
slight variety of the species from North-western Australia. 
This Australian variety differs from the Alanaar specimens 
chiefly in the larger quantity of foreign matter present in the 
primary fibres. 


Hircinia (?) sp, 

'Inhere are in the collection some pieces of a sponge which 

♦ For references vide Dendy, Ann. & Mag. Nat. Hist. ser. 5, vol. xx. 
p. m. 

t There is, however, a ^inall specimen of liminia clathraia attached 
to the same stone as the snecimen of Siphiimchalhia amimymk^ and Mr. 
I'hurston says that the colour of this small specimen in hlo was reddiah 
brown. 

\ Loc, cif, { liegiston*d 88. 2. 22. 19. 
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I refer provisionally to the genua Ifirctma. They consist of 
brancljed digitate processes about 15 millirn. in diameter, with 
strongly and regularly eomilose surface. Colour of the living 
B|K>nge blackish grey, in tlie dry state almost black, and in 
Hpint dark grey. Texture in the dry state hard and incom- 
j)n*HS)bie, in spirit sotter, compact, cork-like. In external 
apjx'aranee this species bears a most striking resemblance to 
a Hpeeimen of Semnidt’s liircinia demlroidefi^ in the British 
Museum. I have found the ehanactenstic filaments’^ only 
in one place. 


Ajdynina purpurea^ Carter. 

]^K). Apiymm jmrpurm, Cartc'f, Ann. k Maj;. Nst. Jtist. ser. 5, 
Aol. \i n. iiO. 

Ap/t/^tuff purpurea, (‘orlcr, Ann. k Mafr. Nat. Hist. «er. 5, 
vi)l. \iii. p. loa, pi IX. iig'j. 1, *njd U, ff c. 

'^I'he siiurle dry specimen in the collection is conical in 
form, slightly flattened in one plane, with broad base and 
bluntly rounded mjkx. It measures 195 rnilliin. in height 
nnd the greatest breadth of the base is about 1 19 millim. 

The colour in the living stall* was grey; when dry it is a 
blaek-]miple and in sjiirit a little lighter purple. The surface 
of the dry sponge is thickly covered with largo conical pro- 
jections, due to the ends of the stout com[>oiind skeleton- 
fibres 8U[)porting the dermal membrane in a tent-like fashion, 
1’he dermal membrane is shrunk in between the projections, 
which are probably more j>rominent in dry specimens than in 
life; it exliibits only oecnHioiially the minute reticulation 
nientione<l by Mr. Carter. 

The oscula vary in size and are iiTcgularly scjittered over 
the surface of the sponge ; it is a rather curious fact that they 
are not more numerous at the ariex of the sponge than else- 
where. Sometimes they are fairly large and single an<l some- 
times they are small and grouped. 

The structure of the dr^ sponge internally is very cavern- 
ous; the texture of the pieces in spirit is compact and cork- 
like. 

The skeleton, as already described and figured by Mr. 
Carter, is composed of couijxmud fibres. These compound 
fibres are, however, merely dense local aggregations of 
branching and anastomosing homy fibres accumulated along 
certain tracts so as to leave the remainder of the sponge free 
from skeletal elements. That this is the case appears from 


KegiHtered 07. 7. 7f). 
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the fact that flagellated chambers occur scattered between the 
individual fibres in a compound fibre. 

The compound fibres are very stout and very widely sepa- 
rated from one another, terminating in the surface conuU. 
Each compound fibre may be as much as 2 millira. in dia- 
meter in the dry condition. 

Mr. Cartel’s lirat description of this species was very 
imperfect ; the si>ecimen upon which it was founded came 
from the (Inlf of Manaar. Jlis second description, founded on 
a specimen from Ceylon and one from Australia, leaves no 
doubt in mv mind as to the correctness of my identification ; 
but I think it very jirobable tliat the Australian specimen 
described by Mr. Carter belongs to a difiVreut s])ecics. 


Aplysina fusca^ Carter. 

1880. Aplynna fmea^ Carter, Ann. & Ma^r. Nat. Hist, sor. 5, 
Tol, VI. p. 80 {vide also ser. 5, vul. viii. p. 107). 

I refer three dry B]>ecimen8 present in tlie collection to this 
species. They are necessarily lobate or digitate, and the sur- 
face is beset with abundant small, sharp, conical eminences, 
t>etween which the dermal membrane is shrunk down. The 
surface is glabrous or subglabrous, and the texture in the dry 
state is very hard and incompressible, membranous. Colour 
in the dry state dark brown. The largest specimen is 195 
millira. high by about IGOmillim. in greatest breadth. Two 
of the specimens are cavernous internally, while the third 
appears to be much more solid ; I do not think, however, 
tnat there is any specific difference between them. 

1 have veiy little doubt that this is Mr. Carter’s Aplg${na 
fusca (especially as the type of the species came from the Gulf 
of Manaar), although 1 have not had the opportunity of 
studying the type, and the original description is too short to 
make an identification as reliable as mi At be desired. In 
Mr. Carter’s second account of the specie^* very little Is added 
to the first. 

EXPLANATION OF THE PLATES. 

Plate HI. 

Fig, 1. Fetroiia ititudinaria, from the neighbourhood of the Tutloorin 
Pearl Hanks. Collected ^ Mr. Thurston. 

Fig, 2. Felnm'a testndmaria, from iWau Bay, Mergui Islands. OoUaeted 
by Hr. Anderson. 


* Log. eii. 
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8, Petrma teitud^ria, from the Straita of Maiaeca. Kag^atered 
11. 8, 26 in the British Museum collection. 

(^All three figures are from photogrnpha taken by Mr. Qopp from 

specimens in the British Museum, ami tney are all very mucn reduced.] 

Plate IV. 

4. Spieulea of llhaphidophlm spicnlosm (drnmi under Zeiss E, Ocular 
Onmera). «, h, e, largt* tylo.Mtylol4* ; d, e, small apin^ tylo- 
Rt}Iote. 

Ftp, 5. Spicules of Uymeniacidon? fwtida (drawn under Zews C, Ocular 
2, (‘auienO. d, sn)all Rtyhite; large oxeote. 

Fig, 6. Spicules of AmnlkeUa Varteri (drawn under Zeiss C, Ocular 2, 
Oamera). o, fiAeote : c, stOote ; </, strongvlote. 

Fig, 7, Spicules (jf iudliodm carr^oha (drawn under Zeiss E, Ocular 2, 
Camera I . a, A, o^eote ; c, nigmata. 

Fig. 8. Sj)iciilefl of Clathria coraliifnwfa (dnnvn under Zeisa K, Ocular 2, 
Oamera). a, hy c, stUote ; d, apined tylost\hd,e. 

Ftg, 9, Spicules of livnurn madrepora (drawn under Zeiss C, Ocular 2, 
i^amera). r, oxeote ; rf, sty lote (abnormal ), 

Fig. 10. Spicules of ('Uithrin mdtea (drawn under Zeiss E, Ocmlar 2. 

( amera). «, hy tylostylote, verging upon unequal-onded 
oxeote , Cy spined styloUs 

Pl\tk V. 

Fig, 11, A,rinAl4i iuhiUata^ section taken at right angles to the surface, 
showing tubes of the comnitMisal Annolid. a, tubt^ with worm 
in it j A, Cy^ empty tube's. 

Fig, 12. Spicules of AxtmUa laftgrinthica (drawn under ZeiasC, Ocular 2, 
(Vmera), «, strongjlote ; 6, c, stylote. 

Fig, 18. Spicules of Auietta autanUaca (drawn under Zeiss C, Ocular 2, 
Oamera), a, 6, rf, stylote j o, e, oxeoto. 


X. — On a new British Species of Uicrociona, Bk., in which 
the ends of die Tricurvate are Spiniferous dee. By H. J. 
CikSTBB, F.R.S. &c., and R. Hope, F.Z.S. 

[Plate VI.] 

§ 1. By Me. Carter. 

This epecica was conjectnrally referred by me to iftbroetbna 
armatCy Bk, {‘ Annals,’ 1874, vol. xir. pp. 456, 467), on the 
supposition that the suiniferous character of the ends of the 
tricurvate spicules had teen overlooked by Bowerbank. I now 
find 1 was mistaken, on wbiefa account it has probably hitherto 
failed to be considered a distinct species, and therefore has been 
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unreccOTized by those who have written on the Spongida 
since that time, ns lately proved by a specimen brought to 
my notice by Mr. Rot)ort Hope, F.Z.S., of Ciiml)eriand 
Terrace, London, and which ho found at Hastings. So con- 
vinced am ] now by his preparations and arguments of the 
(Icsirahility of giving tins Hritish form of Microciona ])OS- 
siflsing a tricurvate witli spiniferous extremities a distinct 
name and description, that I have much pleasure in joining 
him ill thus publicly correcting the misconception and aup- 
plj ing the deficiency above mentioned. 

It is not pretended that the jireaence of a tricurvate with 
spined extremities in Microciona is a jieculiarity, for the form 
described and delineated by the late Oscar Schmidt in 
1 870 as forming part of the spiciilation of a species of Suhertfesj 
>\hich he therelore called Suberiies arciger. The specimen 
was very small, not being more than 4 centimetres in diameter, 
and came from the coast of Orcenland (Jrundzlige atlant. 
Spong.-Kaun.’ p. 47, Taf. v. fig. 0). 

The next delineation and (lescription of this form of tri- 
eurvate was published by mjself in 1876 as a part of the 
spiculation of a species of Dictyoci/hndrm, Hk,, winch 1 called 
/). ahifHfiorum* Tlie s[H*cimcn, which was dendriform and 
branched, came from the Atlantic Ocean between the north 
of ^Scotland and the Faroe Islands, and was about 3J inches 
high iJeep-sea Sponges and their Spicules, dredged by 
Il.il.S. ‘Porcupine,^” * Annals,* 1876, vol. xviii, p. 232, 
pis. xii. and xv. figs. 3 and 25 respectively). 

Jn 1874 also l)r. Bowxrbank illustrated and described a 
species of hodictya under the name of L coriacea (Mon. 
Brit. Spong. vol. hi. pi. Ixxvi. figs. 7-12, p. 228), in which 
this form of tricurvate was present; but he failed to notice 
the spined extremities, as may be seen by Mr. Stuart Ridley’s 
emended description of the same specimen (now in the British 
Museum) under the name of DirrhojHilum conaceum 
(Jouni. Linn, Soc., Zoology, vol. xv. p. 481, pi. xxix. 
figs, 3-7), an example of which I also found here (Budieigh- 
Salteiton, S. Devon) several years ago, even before Dr. 
Bowerbaiik’s description (/, c.) was published, growing on 
the surface of Stelletta aspera in a cake-like form about an 
inch in diameter and halt an inch* thick in tlie centre, as the 
specimen w hich I still possess shows. To this sponge now 
Messrs. Ridley and Dendy have very properly given f^hmidt’s 
generic name Plocamia p Challenger ’ Iteport, 1887, p. 158, 
pi. xxix. fig. 9 afid pi. xxxi. fig. 1), 

In 1874 1 described the specimen of Microciona possesaing 
the tricurvate w ith spined extremities to which I have alluded 
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at the commencement of this paper (‘ Annals,* vol. xiv, 
p, 456 Ac. ; for an illustration of the spined extremity &c. 
Bee lA, pL xxi. fig. 27, d). 

And in 1880-81 V(»8rnacr instituted a new genus, under 
the nanm of Artemishiay for a sponge that was brought 
from the seas al>out Spit-zbergen by the ‘ Willem Barents * 2iid 
Expedition, which he named A. Htiberitoides (Bronri’s Khiss. 
u. Ordn. IVnifina,” p. I'af. xxvii. fig. 10), and which 
possessed a tricnrvatc with spined extremities. Also another 
und(*.r the generic name of Ainphilecttis^ in the Leydciu 
Museum, which, possesvsiiig the trieurvate, but with spined 
extremities, he identified with Microewna armata, lik. = 
Scopalina toxoteSj (). S. {ih. p, 35d, Taf, xvi. fig. 41)* 
Thus A mphilectiis^ Vosinacr, is identified with Bowerbank*s 
Microciona, 

Finally, in 1887 Mes'^rs. S. liidley and Dendy’s Ke]>ort on 
the Monaxonida dredged by H.M.S. * Challenger * was pul)- 
lished, and in this three sponges have been described, viz. 
Afiiphilectus apollinis, Ukfiphulophlus lobaiuSy var. horrida^ 
and Plocixvria eoriacm^ var. eJeganSy encli of which possesses 
a trieurvate (iojritey U. & D.) with spined extremities, as 
illustrated in their plate xix. fig. 3 b and pL xxix. fig» 4 by 
respectively, for the first two, tlie last having only been 
described m the text {op. cit. ]>. 158). The onfy difibnmec 
of any consequence between hodivitpi coriaemy Bk. (1874), 
and the var. eUgans of Kidley amf Dcady a|)pcars to me 
to be in the adult form, that is in the manner of growth, 
Bowerbank’s Hpeeiraen and iny own being massive, while 
the ^ Challenger * variety is dendriform and branched 
(pi. xxxi. fig. 1). 

Thus the trieurvate with spined extremities afcaa in Micros 
dona is of no specific value ; but when combined with other 
characters will bo found to constitute a distinct species, aa 
will be seen from the following description by Mr. Hope. 

§2. /iy Mr. llorE. 

Microciona spinarensy n. sp. Crtr. (PL VI. figs. 1-6.) 

The sponge alluded to by Mr. Carter in the preceding 
remarks on the prevalence ot the trieurvate {towitCy K. & D.) 
with spined extremities was obtained by me in the month of 
February of the present year (1888) on the Stade ” at 
Hastings among the heaps of scallops piled up tliete as they 
are lauded from the fishing-boats of the town. 

It coats very nearly the whole fragment, about 25 raillim. 
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long and of breadth varying from about 10 to 20 millim., of 
a dead shell of a small species of P^cien (?), itself with other 
objects entangled in threads of byssua, and thereby attached 
to a seallo}). The B})onge was dry wlien first observed and 
for the most part incrusted with an even layer of very fine 
dirt. The presence of some foraniiniferal shells on the sur- 
face of this layer seems to point, though somewhat doubtfully, 
to its having been deposited in the sea ; but I do not think it 
has any organic connexion with the sponge on which it lies, 
interfering very materially with the examination thereof. It 
is, indeed, somewhat uncertain if the sponge extends under 
the whole of the crust ; but wherever this latter has been 
microscopically examined spicules have been found. 

In places where this crust is absent, the sponge presents 
the appearance of an exceedingly thin colourless film, closely 
adhering to the ridge-s and furrows of the shell or connecting 
by a smooth erect veil the projecting teeth or processes with 
which the shell is furnished. Under the dirt-crust the film 
probably lies evenly on the ridges, bridging over the furrows, 
as it also does in places at the edge of the crust. The basal 
film, where it is exposed, bristles wdth upright, generally soli- 
tary spicules ; probably in this place the sponge was extending 
its borders, for wherever the dermal membrane is well deve- 
loped it appears as a glistening mat of spicules, only slightly 
hispid through the occasional penetration of single upright 
spicules from beneath. 

On exaiuination ot a preparation under a power of about 
50 diameters, the main skeleton is seen to consist of upright 

sconulifonn bundles ” of spicules (PI. VI. fig. A, 1), ns in 
Mr. Caiter^s description, in this case somewhat sparsely dis- 
tributed and of comparatively small dimensions, and replaced 
in parts by radiating tufts of spicules springing directly from 
the basal membrane. Probably these tufts may be immature 
columns, as pointed out hy Dr. Bowerbank in the case of 
Alicrociona atroamiguinea (Mon. Brit. Spong. vol. ii. p. 149). 
In consequence of the slight development of the main com- 
pared with that of the dermal skeleton the dry aspect of the 
sponge is flat and even,” in marked contrast with the 
hispid papillfiB of M, atrosan^uinea and M, armata. 

Measurements of the spicules, which differ considerably 
from those of the specimen described by Mr. Carter (^Annals/ 
1874, vol. xiv. p. 467), but approach more closely to those of 
another specimen of which he has very kindly sent me a 
preparation * for comparison, are as follows, the diameter 
given being in all cases that of the largest spicules. 

* This was fouud a few years ago growing over the furface of a ted 
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Megaeclera * three, viz. : — 1. Long, slightly curved styles, 
somctin^es very slightly constricted, sometimes slightly swollen 
above the base, and studded at the base with round tubercles 
or blunt spines about *34 to ’48 millira. x '009 millim. (fig. A, 
2), 2. Entirely (but generally somewhat sparsely) spined, 

straight or slightly curved styles, gradually tapering, Iwisally 
truncate to subtylote, varying much in size, about '08 to 
'204 millim. x *0075 millim, (fig. A, 3). 8. Long, slender, 

8mfK)th styles, slightly clavate, about *22 to '308 millim. x 
•0U35 millim. (fig. A, 4). 

Microsclera two, viz. : — 1. Very slender toxa, having the 
ends much produced and the tips sharply spined, very various 
in size, ranging from about *048 to '29 x *0025 millim. 
(fig. A, 5). 2. Minute palmate isochelfe, palinas subtriau- 

gular, comparatively rare, length '008 to ‘012 millim., ave- 
rage about *0105 millim. (fig. A, 6). 

For comf)ari8on measurements arc appended of the corre- 
sponding spicules of Microciona armata^ taken from a speci- 
men found coating red sandstone on the shore at Sidmouth, 
S. Levon. This sponge appears to be somewhat rare, and its 
occurrence on rock between tide-marks, if not previously 
noticed, is of some interest, the specimens mentioned by Dr. 
Bowerbank (Mon. Brit. S^xuig, vol, ii. pp, 130, 131) being 
on shells and apparently from deeper water. 

Meyasclera^ — 1. Stout, basally tuborculatcd or spined 
styles, mainly two sizes, with fewer intermediates, one size 
ranging from about -23 to *35 millim. in length, the other 
from aUmt *53 to '027 millim. long ; breadth in both coses 
about '02 millim, (fig. B, 2)* 2. Spined styles of the very 

characteristic form described and figured by Dr. Bowerbank 
(Mon. Brit. Spong. vol. ii. pp. 129, 130, 131, and 141, and 
vol. iii. 1)1. xxiii. fig. 24), *16 to •2x'016 millirau at base 
(fig. B, 3) ; there are also some smaller ones only about *008 
millim. in diameter. 3, Slender styles about ‘312 to '428 
X ’0065 millim. (see Note,” Explanation of PI. VI.). 

Microsdera, — 1, Toxa quite smooth at tipa^ *022 to *19 x 
about *0025 millim. (fig, B, 5). 2. Palmate isocheliu, obun- 
dant, generally *013 to *017 millim. in length, a very few 
obeerv^ ’0216 to *023 millim. long (fig. B, 6). 

It will be seen, from a oompariaon of the spicular mcosure- 


clay-boulder about * Mow-water mark*’ in company with a variety of 
Jffywmiacidm Ihp'ardmii, Bk., of ayet-black colour when fresh.— -C. 

• The names of the spicules are in accordance with Ridley and Bendy’s 
nomenclature in their Report of the * Challenger * Monaxonida, part Ux. 
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Tnents of the two sponges, that : — 1, while the main skeleton- 
spicula of the former are in lengtlj intermediate between the 
two chief divisions of those of M* armat<i^ tliey are little more 
than one third as thick ; 2, the characteristic sjaned styles 
of Jlf. arfiiata are entirely absent from the sponge under con- 
sideration, being replaced by spicules approaching more 
nearly to the corresponding form in Jf. atromnguinpa. 
Turning to the mierosclera, we find, 1, tliat while none of the 
other spicules of our sponge attain to the dimensions of those 
of M, armata^ the toxa exceed in length those of tlui latter 
sponge by fully one lialf, viz. *29 against *19 millim., the 
largest resj>ectively ; if the average be taken, the proportional 
difference will be found fully as great. 'I'liey difler also in 
j> 088 essing in the one case spined and in tlK‘ other perfectly 
mwoth tips. 2, On the other hand the chela} of this 8|)onge 
are on the average only about two thirds as long as those of 
armata and mucli less numerous. 

The {) 088 e 88 ioii of this specimen of M, armata enabled me 
to bring to the notice of Mr. Carter the differences betw t'cn 
the two sjionges, and these proved, as above stated, to be in 
his judgment of specific value. The points more cs(K.’cially 
relied upon in support of this view Mr. Carter leaves mo to 
state. They arc as follows: — 1, (he difference in the 
skeletal arrangement of the two forms, which is e^vcecdingly 
striking on an inspection of balsam preparations, the scopii- 
liform bundles ” of M. sjnaarcm (fig. A, 1) being weak an<l 
“ unarmed,” while those of the aptly-named M, armata 
angrily bristle on all sides with thcii thorny styles, and recall 
vividly the trophies of swords and bayonets which decorate 
an armoury (fig. B, 1) ; 2, the complete absence in the former 
sponge of the characteristic spined style of the latter : and 
3, the spination and great increase in size, both absolutely 
and particularly relatively, of the toxa in M, apinurouH. As 
regards the last point, the Largest main skeletal spicules arc 
to the largest toxa in length in Af. armata as 3*3 to 1, in M. 

only as 1*G6 to 1. If the average of the spicules 
were taken, the discrepancy would be, 1 believe, quite as 
great ; but where the spicules vaiy so very much in size, the 
average must be so much a matter of aiipreciation that it 
seems better to give measureraeafs of the largest spicules, 
which are easily recognized. 

From i£ atroaanguinea our sponge differs chiefly in the 
shape and spination of tiie main skeletal spicules and in the 
form, size, and spination of the toxa. Slighter divergences in 
the other wpicula will be best appreciated ny inspection of the 
annexed Plate VI. figs. A ana C, 2-6 inclusively. The 
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spicalation generallj 19 finer than in either M, armata or M. 
atrosanffuinea^ and the even flat habit in the growth of the 
•pon^ is also a point of difference from both apecies. The 
Bpictues of M, atroaanguinea figured (viz. C, 2, 3, 5, and 6) 
are from a Hastings Bpecimen taken at the locality given by 
Dr. Bowerbank (Mon. Brit. Spong. vol. ii. p. 140). 

As the sponge (Af. spinarcua) coats a snell, it has been 
possible hy decalcifying the latter to get a very small portion 
fairly undisturbed and mounted for microscopical examina- 
tion. In the part thus treated I have been able to detect only 
one form of spicule in the scopuliform bundles and radia- 
ting tufts of tlie main skeleton, viz. the large basaliy tuber- 
ciliated styles (fig. A, 2). The long, slender, smooth styles 
(fig. A, 4) lie in wisps in both the basal and dermal mem- 
branes ; the toxa (fig. A, 5) have been seen in the basal film 
only, where they seem to be roughly arranged in lines with 
the ends of the component spicules overlapping ; their abun- 
dance, however, makes it probable that they are to be found 
in other parts of the sponge also. The spined styles stand 
upright from the base in the intervals of the bundles and 
tufts, sometimes echinating the wisps of spicules. No 
chelae were detected tn situ (fig. A, 6). The piece suitable 
for examination is, however, so comparatively minute and 
the diy condition of the sponge so unfavourable that these 
observations are probably of no value ; they are given only 
for what they are worth. 

The generic name ^^Mtorociona ” has been provisionally 
retained for the purposes of this paper for what may perhaps 
be denominated the typical division or group of Dr. Bower- 
bankas genus of that name (comprising M. armatUy M. utro^ 
aanpuineay and, if the above views be cdlowed, if. spinarcus)^ 
mamiy on account of the close resemblance of the spiculation 
of the group to that of some species of the genera Olatht%a 
and Hhajpktdophlue, I'his seems to bo a strong argument in 
favour ot the course pursued by Mr. Carter in placing Micros 
oima in his family ” Ectyonioa,’’ which is given by Messrs. 
Bidley and Dendy as a synonym of their subfamily Ectyo- 
mn»” (^Challenger’ Kepoits, Monaxonida,” p. 128). 
This wuld imply the exclusion of the group from the genus 
Amphthetusy Vosmaer, which is a member of the aubtamily 

Esperellnia^” Bidley and Dendy (see * Challenger * Mon-* 
axonida, p. 123). The occurrence ot the spiued toxa in if. 
spinarcus somewhat strengthens the case ; in Bkaphidi^lus 
iobaiusy for instance, each of the five difierent forma of 
spicule possessed by ^at sponge is represented in the 
citmu ^up ” by a closely similar form Challenger ’ 

Ann, tk Uag^ N, HisU Ser, 6. Vol, iii. 8 
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Wonaxonida, p. 154. pi. xxix. figs. 4, 4 a, 4 5, and 4c), and 
its cchinating spicule is alraoRt identical with that of -Jf. 
armata. I do not know whether Messrs. Kidley and 
Dendy’s dictum under this species, that there can be 
little doubt that these spined spicules are really homologous 
with the echinating spicules of allied species ’’ (li. p. 154), 
can bo fairly and without straining applied to this ‘^d/tcro- 
ctona group ; if it can it may perhaps be inferred that these 
gentlemen would have included the group in the Eotyoninie 
had the point arisen for their discussion. But the ‘ Chal- 
lenger ’ had none of the species of it, and all the species of 
Amphtleciug described by tliem in their Report are without 
spined styles. 

The skeletal arrangement also of this division of Micro* 
dona appears to me to have considerably greater affinity with 
that of Ulathria than with that of an Esperelline sponge. 

1 desire to express my great indebtedness to Mr. Carter 
for his most kind and courteous assistance and advice, in- 
cluding tlic loan of rare specimens and microscopic prepara- 
tions from his own collection, also to tender my thanks to 
Dr. A. Glinther, F.K.S., Keeper of Zoology at the Natural- 
History Museum, for kind advice and permission to make use 
of the National Collection freely accorded, as well as to Mr* 
R. Kirkpatrick, in temporary cliarge of tlie sponges in the 
Museum, for much trouble taken on my behalf. 

It is jiroposed to deposit the specimen which has given 
occasion for tliese remarks, with microscopic preparations of 
the skeleton and spicules, in the Natural- Histoiy Museum. 


EXPLANATION OF PLATE VL 

A. Microewna tpimtreuM. 

B. Micruciom armata* 

C. Microcimxa atn>$ongmnea. 

Ftp, 1. A Boopubform bundle of the akeletoii. 

Ftp. 2. Main-skeletal spieules. 

Ftp. 8. Entirely epined styles. 

Fw. 4. Long alenaer style. 

Ftp, 6. Toxites. 

F^ff, 6. IsocheloB, 

Fig. 1 magnified 60 diams. j figs. 2-6, 260 diams. ; 0, 860 diama 

Spicules of the form no. 4 in M, armata and M, a^rosmptmm 
are not figured, as they differ but slightly from those of M. Hnnar<m 9 except 
in size. Those of At. amtata are sometilnes spined at ^e htMt in 
axial line. 
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XI. — JTis Occurrence of Lichia vadigo on the British 
Coast. By Dr. A. Gunthbk, F.R.S. 

The fiftlieg of the genus Lichia have a wide range in the 
Atlantic Ocean ; they lead a more or less pelagic life, wan- 
dering in pursuit of the small Clupeoids, on which they feed. 
Hitherto only one species, Lichia glauca^ has been met with 
in a few instances as a wanderer to the south coast of England ; 
and it is therefore a matter of suflScient interest to place on 
record a well-authenticated case of the occurrence in British 
seas of Lichia vadigo^ a much scarcer species, of which the 
British Museum has previously succoeaed in obtaining one 
^eciincn only, duo to the exertions of the late Rev. K. T. 
Lowe, who acquired it at Madeira, 

The specimen is a well-preserved skin, 20 inches long, and 
was sent to me by Lieut.-Colonel W. Gostw^ck-Gard, of 
Inverness, for identification. lie writes that it was taken 
in a drift of herring-nets on September 17th, 1888, off 
Waternish Point, Isle of Skye. It is to be hoped that so 
valuable a specimen, on which the evidence as to the admis- 
sion of this species into the British fauna depends, will be pre- 
served in some public museum. 

British Museum (Natural History), 

December 30, 1888. 


XII. — Description of a supposed new Species of Helix from 
near Moulmainy Tenasserim. By Lieut.-Col. H. H. 
Gddwin-Austen, F.R.8., F.Z.S., &c. 

This sbell formed part of a collection made by Mr. Osaian 
Xtimborg during an expedition from Moulmain to tiie Moo-le-it 
wnge in the spring of 1877. His collection included some 
interesting species as they were sent up alive to Calcutta^ 
and 1 was thus enabled to examine them in this state ana 
afterwards more closely in spirit. The shell now described 
is included in Mr. Heviira catalogue of the shells in the Indian 
Museum, Cdcutta, and was presented to the museum by me 
under the title by which 1 now distinguish it, and 1 leave it 
in the genus in which Mr. Kevill placed it (p. 73 of his cata- 
logue). 


8 ^ 
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ffeiuv mttanenstSf n. ap. 

Locality. Mitan, under Moo-le-it Eange, Moulmam {Ossian 
Limborg ) . 

Shell globosely pyramidaL openly urabilicated ; sculpture 
smooth, the shell covered with a thick epidermis, having a 
finely papillate structure ; colour dark olive^green or pale 
umber ; spire conic, high, apex blunt ; suture impressed ; 
whorls 6, rather convex and rounded below, the last descend- 
ing abruptly at the aperture ; aperture circular ; peristome 
strong, white, with a sinuate margin above; columellar mar- 
gin oblique. 

Size: maj. diam, 10*9, min. 9*4; alt. axis 6*7, body- 
whorl 5*2 millim. 

Animal with dark tentacles, long and fine ; body papillate 
near the head^ pale, dusky on the upper surface ; foot short 
behind and pointed. In some specimens the head and ten- 
tacles were jet-black, the rest of the body pale indigo. 


XIII . — The Staphylinid® of Japan. 
By Dr. D. Sharp. 

[Continued trom p. 44.] 


Phucobius. 

This genus has, by an error of observation of M. Fauvel, 
been merged in Cafiue. The Hgula is, however, of a different 
type from that obtaining in l^ilonikm and and the 

f general structure brings the insect nearer to Oc^u%\ the 
igula, thotigh not large^ is not at all acuminate at the apex, 
and its two lobes are evidently separated though not deeply 
divided. This statement is based on the observation of 
several examples at different times and of a preparation of 
the part mounted in Canada balsam. Dr. Morn is more 
correct in supposing that PhilonthuB canucens^ Mann., may 
be a Phucobius ; I find, however, although there k a con. 
siderable analogy between the two insects in many respects, 
yet they are far from agreeing in their structure. In the 
North-American insect the division between the lo^ of the 
1 igula is only indistinct, the palpi, mandibles, antennie, and 
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legs are much thicker, the middle coxas more widely distant^ 
the neck much broader and less abrupt, and the details of 
structure so different that the two have a very different facies. 
Hence the North- American insect should form a distinct 
genus and Phitcobim remains peculiar to Japan and China. 

Since the above was written, Casey has published a note 
on this genua in Bull. Cal. Ac. Sci. i. p. 313, and proposed 
the genus Bryonomua for the North- American species above 
referred to. 


Ocypus nigrcH<meu8y n. sp. 

Elongatus, parallelus, angustulus, niger ; capita thoracaquc nigro- 
a^ncis, nitidis, baud pubescentibus ; olytris abdomiueque opacia ; 
anteunis oxtroraum rubs. 

Long. 20 millim. 

Antenn® short, black at the base, red at the apex, the two 
or three penultimate joints transverse. Head nearly as broad 
as the thorax, very densely punctured except along the 
middle. Thorax about as long as broad, shining brassy 
black, numerously punctured with punctures of moderate size, 
and smaller ones intermixed; a well-marked space along 
the middle smooth ; scutellum clothed with black pile. Elytra 
dull black, scarcely brassy, sculpture indistinct. Hind body 
not variegate. 

This is closely allied to our European 0. fuscatua^ but is 
larger and has numerous points of distinction. 

Subashiri, Nanai ; Hakodate, »Sept. 18S0; eight examples. 
1 have the species also from Olga Bay, on the coast of Korea. 

Ocypua WeUei. 

OoypM Weiaaiy (larold, Deutsche ent. Zeitschr. 1877, p. 344 

This remarkable insect, though very rare, has been found 
in all the tliree islands of tlie group. Shiba at Tokio, Nara 
near Kiota and Nanai, Hakodate, are localities for it. 

Ocypus dorsalis^ n. sp. 

Niger, opacus, pedibus flavis; abdominis sefipnentis duobus penulti« 
mia aureo-maculatis ; antezmis bus! ruiis, medio fusois, apioe 
albidis; elytris abbreviatis. 

Long. 18 mUlim. 

Antennm rather slender, each joint narrowed at its base^ 
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the penultimate joint scarcely so long as broad^ the four 
terminal ioints very pale yellow, almost white. Head broad, 
quite dull, finely ana not densely punctat>e, and with a rather 
scanty, fine, dark fuscous pubescence. Tliornx longer than 
broad, the sides slightly sinuate in front, the colour and 
sculpture like those of the head. Elytra not much more than 
half as long as the thorax, dull black. Hind body a little 
enlarged before the apex, dull black, with a very fine pubes- 
cence, not visibly sculptured, the penultimate segment and 
that preceding it each with a large spot of golden pubes- 
cence on the middle. Lej^s bright yellow. Terminal ventral 
plate of male with a broad, not very deep excision. 

We have no species like this in Europe ; perhajw 0. (Bihiopa 
is the least dissimilar^ but, in addition to numerous other 
distinctions, 0. doraalia has a well-marked stigmatic mem- 
brane. 

This elegant species was found at Niohozan in June, near 
where snow tlien remained, and also at Chiuzenji in August. 


Ocypua acutigery n. sp. 

Kiger, opacus ; pedibus ontennisque pioeis, his extrorsum albides- 
ceutibus ; abdomine dilatato, segmentis duobus penultimis aureo- 
maculatis ; elyiris abbreviatis. 

Long. 23 millim. 

Although closely allied to 0. doraalia^ this is no doubt 
distinct; it is considerably larger and has the hind body 
broader, the legs and base of the anteunm of darker colour, 
and the latter organs rather longer, the third joint especially 
being longer, and the penultimate joint being rather longer 
than broad. 

Only two examples were obtained ; Chiuzenji, 20th 
August, 1881. 


Ocypua hrevioarnia^ 

Ocypua hrevioorniaj Weise, Deutsche ant. Zoitschr. 1877, p. 867. 

This is found, but not commonly, under the bark of firs, 
to which habitat it appears to be confined; Miyanoshita, 
Yunosliiku, Subashiri, Nishi^ Oyama. 


Agelosus, nov. gen. 

Li^a lata, longius biloba. Palpi parum elongati, sat robasti, 
labialium articulo ultimo leviter incrassato, apice trunoato. Pro- 
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thorax linek lateralibua haod ooDjunotis. Oox!e intermedite oon- 

tiguse ; medostemum inter eas miaus breviter prodactum, 

simplex. 

This genus, apart from the structure of the aidc-niece of 
the pro thorax, might be looked on as a close ally of Ucypm ; 
but as thin part is developed somewhat as in the Xanihopygini^ 
it is of considerable interest. The side-piece is large, much 
indexed at the base, and both its limiting lines run forward 
as far as the front angles of the thorax, wliero, though much 
approximated, they are still quite separate and, the upper or 
outer one at any rate, distinct, then being turned upwards to 
the front face of the thorax, the lower or inner line at once 
disappears by being carried to the inside of the thorax. In 
this latter respect the genus differs from the Xanthopygini^ 
where the inner line is continued upwards to form the front 
margin of the thorax, the outer line becoming obsolete at the 
prominent anterior angle. In the normal wy/^it^^-allies the 
two lines become so closely approximate that they may be 
called conjoined at the side of the prosternum. 

Agelosm agrees with Amichrotm and Aniaolinm in respect 
of this character, but it differs from both by numerous jxjints 
of importance, such as tlic bilobed Ugula, the structure of the 
palpi, and tlic inesosternunu The only species of the genus is 
Go'4riu8 carinatm. Sharp (Trans. Ent. Hoc. Loud. 1874, 
p. 32)- 

This species was found in several localities, but only in 
few examples ; these, however, exhibit much variation in the 
length of the elytra and in the colour of these parts and of 
the legs and antennm. The elytra are sometimes nearly as 
long as the thorax, sometimes much shorter than it, and their 
colour, as well as that of the legs and femora, being appa- 
rently normally red, becomes to a greater or less extent block. 
There appears, however, only to be one species amongst these 
variations. The male has a broad shallow excision of the 
hind margin of the last ventral plate, the front being broadly 
dilated in each sex. 

Kashiwagi, Nikko, Ichiuchi, Miyanoshita, Buno, Iga, 
Hakone, iSapporo ; in one or two examples from each locality. 

Miobdisujs, nov. gen. 

Ligula emarginata, palpi breviuscuK sat robust!, xnandibulfie breves. 

Tarsi anteriores sat dilatati ; metustemum elytraciuo brevia ; 

pedes graciles. 

This is a curious genus, established for an insect having 
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somewhat the appearance of Ocypua doraalia and 0. aouiiyar^ 
but very different in many reacts. The antennae are rather 
slender, of the Ocypua type. The palpi are rather short, and 
there is no incrassation of the terminal joint either on the 
maxillary or labial palpi ; the second joint of the maxillaiy 
is not dilated, and tae middle joint of the labial is not longer 
than the basal and not so lon^ as the apical joint. The 
thorax is of much more slender form than it is in Ocupus. and 
is quite differently fonned, the sides being deflexed ana the 
sid(vpiece small, not much infolded, and its lower marginal 
line joining the up^Kir at some little distance behind the coxal 
articulation, and thus being remote from the lateral tactile 
setae. The middle coxae are contiguous and their apex 
extends just about to the base of the posterior coxae. The 
legs arc slender, the basal joint of the hind tarsus much longer 
than the apical. 

These characters bring the genus nearer to PhileUrritis 
(p. 118) than to any other, and yet the two arc very different 
in appearance ; and it appears that whereas the genus just 
named connects the Eucibdelini with the Philonihua group of 
genera, Miobddua connects the Eucibdelini with Ocypua. 


Miobdelm brempennisy n. sp. 

Niger ; capite thoraceque BubaBnescontibos, dennisBime punotatis ; 
antennis articulo ultimo pedibusque extrorsum rufoscentibus ; 
elytris thorace multo brevioribus, plaga humerali parum oon- 
Bpicua rufcBcente, hie inde pubeBoentia submaculatiB ; abdomine 
subdilatatx), ultra medium mocula magna aurata. 

Long. 15 millim. 

Antennas slender, each joint narrowed to the base and 
each longer than broad, the tenth quite distinctly so, the 
terminal joint red and some of the preceding joints red at the 
base. Dead circular, extremely densely rugose-punctate. 
I'horax rather slender, transversdy very convex, a good deal 
narrowed behind, very densely rugose-punctate, only an 
excessively narrow canna along the middle shining. Elytra 
short, nariow at the shoulders. Hind body black, dull, only 
obsoletely variegated except for a very large mark of golden 
pubescence on the antepenultimate segment. Legs slender, 
Icniora nearly black, tarsi red, tibiae intemediate in colour. 

1 he male has not been obtaified. 

Jsiohozan, June, Nikko, August; an example from each 
locality. 
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Anisolinus, nov. gen. 

Mandibulffi elongatSB, graciles; palpi tenueB, maxillariutn articulo 
aecundo valdo dilatato, labiaHum articulo secundo quam basali 
multo longiore. Protborax laieribuB baud deflexis. Coxed inter- 
mediec coutiguec. Meaostenium carinatum. 

This is another genus of whose exact affinities it is at 
present impossible to feel very sure ; but it appears to connect 
Amichrotus with the Ocypoaeo. It agrees to a considerable 
extent with Amichrotus m the structure of the trophi, the 
ligula being entire, or, rather, its two lobes small and so com- 
pressed togetlier that scarcely any division can be seen be- 
tween them at the prominent extremity, and the two genera 
also have in common the unusually great dilatation of the 
second Joint of the maxillary palpi ; also in both the lateral 
lines ot the prothorax are not joined. But in the present 
genus the sides of the prothorax ai‘e not deflexed and the 
superior lateial line thus remains closely approximated to 
the tactile setse, the prothoracic structure differing thus appa- 
rently but little from that of Agelosus. l^he hind tarsi are 
elongate, with the basal joint longer than the apical. The 
two sjiccies of the genus are very different from one another 
in appearance. 

It will perhaps be necessary to make a special group for 
these three genera, to which probably the Central-Amcrican 
Miaanilius may be found to belong. 


AnisoUnuM piciicornia^ n. sp. 

Elongatus, angustulus, niger ^ antenuis variegatis, articulo ultimo 
et artioulifl nigricautibus, articulis8®-10'*' albidis, basi, palpis, 
pedibus elytrorumque macula bumerali rufis ; pruthoraoe elon- 
gate, nitido, minus orebre punctate^ cljtris hoc brevioribus. 
Long. 16 milUm. 

Anteuitsa slender, not at all thickened externally, penulti- 
mate iointe each much longer than broad. Head circular, 
very densely punctured at the sides and behind, but with 
large irregular space along the middle smooth. Thorax muck 
longer than broad, near! v straight at the sides, though a little 
narrowed at the deflexed and indistinct anterior angles ; the 
surface is shining, without clothing, sprinkled with rather 
fine elongate punctures, but with a narrow anaee along the 
middle impunctate* The elytra are shorter tWn the thorax 
and are dull, without distinct sculpture, and probably bear a 
black tomentum, under which they are of a somewhat bluish 
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tinge. The hind body is elongate and PAi&ntAws-like, with 
a somewhat close punctuation and apparently depressed 
pubescence. 

A single female example was found at Miyanoshita in 
May 1880 ; it is unfortunately in a decayed condition, so 
that it will not bear proper cleansing. 

AntsolintM elegans^ u. sp. 

Elongatus, angustulus, opacus, niger ; aTitcunarum articulis ultimis 
quatuor albidis, podibus, palpis elytrorumque fascia lata basali 
nids, femoribus fusois ; abdominis sogmento ultimo fascia basali 
flava ; densissime punctatus. 

Long. 12 millim. 

Antennm slender, each joint much longer than broad. 
Head circular, very densely and somewhat coarsely punctate, 
with only a small spot on the middle smooth. Thorax elon- 
gate, nearly straight-sided, but the sides a little narrowed in 
a curve to the deflexed and obscure front angles, the surface 
extremely densely subrugosely punctate, the interstices being 
indistinct. Elytra about as long as the thorax, with a large 
red basal band less extended at the suture ; very densely, 
finely, and indistinctly punctate, with extremely fine de- 
pressed pubescence, llind body dull, obsoletely punctured, 
except at the base of each segment, where the punctuation is 
definite. The male front tarsi are moderately (Elated and the 
apical ventral plate has a slight apical emargination preceded 
by a depressed smooth space. 

A single example was met with at Miyanoshita in May 


Amicheotus, nov. gen. 

HandibulsB elongates, graoiles ; palpi tenues ; labiales elongati, 
articulo secuudo quam ultimo vix bngioro ; ligula parva, intagra. 
Frothorat angulu anterioiibus rotundatis. Coxm intermediee 
contigusB. Mesostemum ante oas longitudinaliter eariiiatum. 

This very distinct genus is allied to the Central- American 
genus MiMantlius^ but is readily distinguished by the different 
proportions of the joints of the labial palpi, the middle joint 
being only about twice as long as the basal and scarcely 
longer than the terminal joint. The second joint of tlie max- 
illary palpi is thickened to a much greater extent than usual ; 
the terminal portion of the mandible remarkably long, slender, 
and acute. Tlie side-piece of the prothorax is peculiar in its 
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structure ; it is of large size, not much infolded, and its lower 
marginal line does not join the upi>er line, but is continued 
forwai*d till near the front of the prosternum — quite as far as 
the front of the coxal excision — where it ceases ; the lon^ 
tactile seta is remote from the upper line. The front tarsi 
are dilated in both sexes, strongly ni the male, slightly in the 
ii'male ; the hind feet are very slender and elongate and the 
basal and apical joints suboqual in length. 


Amichrotus apicipennis^ n, sp. 

Bubdopressus, niger ; antennarum articulis ultimis albidia ; elytris 
ad apioom flavo-marginatis ; abdominis apice njfo, iarsis rufoscen- 
tibus ; capite, thoraeo clyirbque dense punctatis, opacis, abdomine 
parcius punctate, sat nitido. 

Long. 12 millira. 

Antennae rather slender, black, with the three or four ter- 
minal joints white. Head suborbiculato, very densely punc- 
tate. Thorax punctate like the head, with a very narrow, indis- 
tinct, smooth line along the middle. Elytra closely and rather 
finely punctate, the hind margin very pale yellow, and this 
jiart clothed with concolorous pubescence. Ilind body rather 
shining, somewhat sparingly punctate, the three basal seg- 
ments each with a broad, voir deep, arcuate impression near 
the base ; the two terminal segments red. Tibise very 
slender, with only a few distant inconspicuous spinules. The 
male has a slight broad emargination of the apical ventral 
plate, and the penultimate segment is furnished in the middle 
with a patch ot dense, elongate, depressed golden pubescenco. 

This remarkable insect freq^uents fungi on old standing 
timber, where it is met with walking about in a threatening 
attitude, and is associated with an earwig (CheUttockes Letom, 
Bormans) which behaves in the same way. It was mot with 
sparingly at various dates and in several localities, from 
Miyanoshita to Junsai. 


Hadropinus, nov, gen. 

(Corpus orassum, apterum ; el^^s metasternoque breviasimis, illis 
iutura integra; tibiia anterioribus dilatotiB. 

This insect is to be placed with 7%%nopinus and Hadrotea^ 
between which it is intermediate, and, as in them, the 
lateral lines of the thorax are not joined till the anterior 
angles are reached. The ligula is rather broad, but its lobes 
are not divided in the middle. The front tarsi are very broad 
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in each sexi imd the front tibi«9 are nmcfa dilated and are 
flattened, «o as to present an edge exteraally; the meao^ 
sternum is divided by a curved line, which is armed with 
numerous long erect set^e ; the middle coxas are distinctly 
but not widely separated, and the metastemuni is so short 
that they are separated only by a very small space from the 
hind coxa?. The legs are elongate, the basal joint of the hind 
feet long, equal to the following three joints together and longer 
than tlie terminal joint. 

The genus diflfers from Thinopinua by the suture of the 
wing-cases being straight and from Uadrotes by the more 
slender limbs and palpi ; also by the different form of the front 
tibias, which in naarotea are not flattened and are nmricale 
on their posterior aspect. 


Iladropinua foasoTj n. sp. 

Niger ; abdomine piceo, elytris exteme sordide iestaceia ; antennis 
pedibusquo testaceis ; elytris tboruoe brovioribus, prop© suturam 
nudis, versus latcra pubesoentibus. 

Long. 23 xnillim. 

Head broad and short, narrowed in front, neck abrupt but 
thick, impunctate, eyes placed largely on the upper surface. 
Thoiax impunctate, transversely convex, narrowed behind, 
not so long as broad. Elytra dark sordid yellow externally, 
near the suture dark, this latter part impunctate and bare, toe 
paler part obscurely punctate and bearing a pallid, depressed, 
coarse pubescence. Hind body thick, dull, rather coarsely 
punctate, and with a short, scanty, flavescent pubescence. 

Hakodate, three examples. This insect makes barrows in 
the sand under the seaweed, like Broacm and SoariUa. 


LiUSUS, nov. gen. 

Ligula Integra, baud lata; prothorax liueis margiualibus usque 
ad angulos anteriores productis, lines superiore anteriue ofasol^. 
Hetastemum elongatum. 

This insect, though allied in respect of its structural cha* 
racters to Hadrotea^ next which it should be placed, must be 
treated as a distinct genus ; besides differing by tlie elongate 
metastemum, it departs too much in the details of its struc« 
ture to be associated with the North-American Hadrotea* 
The superior lateral line of the thorax, though <]^uite obsolete 
in front, is readily traced, and leaves a broad Bide*piece, the 
width of which even at the front angles is considerable. The 



117 


Sti|AyHnidi» Japan. 

palm are lesa thick than m HaJrot«$. The front tibin are 
moderately stout and are spinose behind. The niMOstemtjtn 
is not in tbe middle divided by any carina, but its smooth 
sarface is crossed by some rather snort stiff setsa placed in 
rather large punctures. The only species we have to deal 
with at present is 


Lttuut Hilleri. 

lladrotes HUleri^ Weiw, DoutAche ent Zoitachr. 1877, p, 03. 

Found by Mr. Lewis at Hakixlate. I have the species also 
from the coast of the Mantchurian mainland. 


Staphylinua chalcescena^ n. sp. 

Niger; capit^e, thoraco ol}ixi8que (cneia, his cumque abdomine 
tomento iiaveeocnta subvariegatis ; oapito ihoraoeque subnitidis, 
sat foriiter punctatis. 

Long. 20 miUim. 

Antennas black, the penultimate joints strongly transverse. 
Head subtrianguiar, closely and moderately strongly punc- 
tured. Thorax subquadrate, with the base rounded, closely 
and rather coarsely punctured^ with a dark fuscous pubes- 
cence; a small shining apace in front of the scutellum; this 
latter clothed with black pile. Elytra of a dark brassy colour, 
not shining, very indistinctly variegated by a fine yellowish 
indistinct tomentum. Hind body black, with a faint flavesceut 
triangular mark on the middle of each segment and at the 
side of each segment with an oblong mark of a similar faint 
kind. Legs mack, anterior tarsi pitchy. Male with a very 
slight emorgination of the hind margin of the last ventral 
plate. 

This has a shorter thorax than 8. auhmneus^ and the head 
and thorax are less densely punctata and bear dark pubes- 
cence ; the antennas and legs black, and the male characters 
different 

Nikko, 12th August, 18S1 ; two examples. 

Biaphyltnua niboriW, n. sp. 

K%er; sntetmis extrorsuin elytzisque rufls, tibiis testaoeii, tarsU 
pioeis, abdominis segmentis auobus ultiims ad basin albido-tomea- 
tosk. 

T^ng. 17 milUm. 

This is of the siase and form of 8. afercorariua^ but is not 
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closely allied to that species or to any other known to mo. 
The three or four basal joints of the antennse are blackish, the 
others red, the penultimate joints strongly transverse. The 
head and thorax are deep black, dull, closely and somewhat 
coarsely punctate, and bear a black pubescence ; a narrow, 
indistinct, and short smooth line in iVont of the scutellura. 
Elytra dark red, about as long as the thorax. Hind body 
intense black, with a broad pale ashy ring on the base of the 
terminal segment^ a narrower ring on that preceding it, and 
on the antepenultimate with a few pale hail's extending across 
the base. Femora blackish, tibisB yellow marketl with 
fuscous internally. The male has a slight excision of the 
last ventral plate. 

Nikko, 16th August, 1881, two examples ; Awomori, one 
example. 


Staphylintuf daimto^ n. sp. 

Niger ; olytris, pedibus antennisqiie rufis, his medio nigrioantibus, 
capite anterius, coUo, scutello, abdominis sogmentis basali ot 
tribus ultimis utrinque flavo-pubesoentibus. 

Long. 23 mlllim. 

This is very closely allied to the European S. eryihro^ 
pterus^ but differs as follows ; — The stature is considerably 
larger, the antennse are larger, with notably longer third 
joint, the thorax is broader, and the basal abdominal segment 
is spotted with yellow on each side. Thus, close as this 
species is to the European 8, ccesareus and erythropteruSf it 
differs decidedly from either. The three individuals found 
are females. 

Junsai and Sapporo. 


Philetjkeius, noy. gen. 

Ligula biloba; palpi subrobusti; mandibule breves; prothoraoe 
transversim vsdde oonvexo, lateribus deflexis ; coxie intermedl® 
parum distantes ; mesostemum baud transversim oariDatam. 
Pedes graciles, tibiis pubeseentibus baud spinulosis, anterioribus 
subincrassatis, baud deplanatis ; tarsi antariores in utroque sexu 
dilatati. 

This is an interesting genus, intermediate between the 
Philonihus and the Eucwddua groups of genera, and to be 

[ doced at the commencement of this latter group. The two 
obee of the ligula are much compressed, so that the division 
between them is not very conspicuous, and in the struoture of 
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this part it is intcrmecliaie between Phitonthusm^ EuctbddiM, 
The maxillary palpi are Btoutcr than those of Phtlonihm^ but 
the proportions of their joints are similar, and, like all the 
other parts of the trophi, they arc rather short ; the second 
joint of the labial palpi is scarcely longer than the basal joint 
and shorter than the ierniinal joint. The labrura is divided 
to the base and its two lobes are larger than in Philonthm^ 
though similarly formed. The head is short and has a neck 
about half its width. Tlie thorax has the sides extremely 
deflexed, the marginal line not visible from above ; it has no 
tubercular prominences near the front angles and its side- 
pieces are not indexed. The legs are rather slender, the 
tibial spurs elongate, the claws small, the front feet in the 
female, as well as in the male, moderately dilated. The 
nietastcrnum short. 


PhiUtcbrius eleganSj n. sp. 

Niger; elytris alxlomineque opacis, pube griseo-subraaculata ves- 
titis ; capito thoraccquo iiitidulis, parce obsoletoque punctatis, 
poroequo pubescentibus ; antennis pedibusque sordide rufts, his 
femoribus, illis articulo basali fuscis. 

Long. 13 millim. 

Antenn® rather short, not stout, simple, not at all serrate, 
penultimate joint not quite so long as broad. Head rather 
short and broad, with rounded hind angles; eyes rather large, 
extending rather more than half the length of the sides ; it 
has some faint blue or green reflexions^ and the fine distant 
punctures are evenly distributed over its surface, a fine hair 
rising from each. Thorax slender, narrowed behind. Elytra 
short, not longer than the thorax, indistinctly densely punc- 
tate, tomentose, of a blackish or fuscous colour, with indistinct 
spots of a grisescent or a very pallid yellow colour. Hind 
body tomentose like the elytra, but the pallid pubescence 
scanty and not forming definite spots. 

This species was found in the nests of a black ant (having 
the habits of Formica fuliginoBa) at Bukenji on the lat and 
13th of April, 1884, four examples being captured. The 
sexual differences are small, consisting only of a feeble emar- 
giuation of the last ventral plate in the male. 


Phttolinus, nov, gen. 

Caput aubquadratum ; labrum permagnum, fiasum; autonuce ad 
apioem subserratie ; palpi subrobusti, ligula fiasa. Tibiie amte* 
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rtoras dllatatee, teretes, tarsi anteriores latisaime dilatati, laai, 
artioulo iiltimo breri, baud exserto. 

This is another form of tliat interesting group of Staphy- 
linini * of which EucihdeluM may be taken as the type, from 
all of which it is distinguished by the peculiar structure of 
the tai-si. Those of the front feet are very broad and 
somewhat asymmetrical, the outside lobe being diflFerently 
shaped from the inner ; the basal joint very short and very 
strongly transverse, the fourth joint large and dilated, the 
fifth short and broad, only its claws extending beyond the 
fourth joint, these abruptly curved to underneath the foot ; on 
the middle and hinder legs the fourth joint is provided with 
slender elongate lobes, the claws of the elongate terminal 
joint large. The head is rather short and broad, as in 2VtcAo- 
cosmetes and Philetcerius^ the thorax is without tubercular 
anterior prominences; both these parts are destitute of 
tomentum. The other characters appear to be much the 
same as in Etmbdelua, 

• The following characters are those of the most remarkable genus of 
this group yet brought to our knowledge : — 

Rhynchochbilus, nov. gen. 

Corpus elon^tum, gracile, tomeutosum. Labrum omnium Ofiaximu^ 
capite pauIo brevius, anteriun acuminatum et deflexum, usque ad basin 
fissum, lobi singuli marginibus hirsutis. Palpi maxillarea subrobusti^ 
articulo ultimo quam pr»cedentebrevioro ; palpi labinlee orassi, articulo 
secundo apicem versus incrassato, articulo ultimo parvo crasso. Caput 
elongatum, oculis convexis. Prothorax absque prominentia, angmis 
anterioribus rotundstis omnium maxime deftexis, Tibise pubescentes, 
espinuloste, anteriores oilatatae, teretes; tarsi anteriores in utroque aexu 
diiatati. 


RhynchocJuiiha peeioralUy n. sp. 

Niger; anteonarum basi pedibusque tsstaceis; ©lyt^ fulris; oapi^ 
thoraoeque dense subtiliter punctatia, fiavo*toiiient^is, illo anterius bi*> 
impresso; elytris elongatis, dense subtiliujique subrugose punctatii, 
tomeuto sparse irregulimter, quad maoulatim, vestitis ; abdomine elon- 
gate, angusto, tomento pallide flavo vestitOy segmentis basaliboisiogulo 
w medio ad apicem convexo, itddemque nudo, nitido. 

Long. millim. 

Ma$ segmento ultimo ventrali ad apicem profimde exciao. 

Hab, Malacca, Caatelnau. 

The enormous labrum is interesting when we bear in mind the dmilar 
increase in this organ in some of the wonderfbl Cicindelidao found in the 
same region. Like them this insect is no doubt arboreal and predaceous 
in its hadts ; the slender hind taid are densely pubescent beneai^ sod 
their angles sufficiently prolonged to be called subtobate. Wallace fotmd 
a second smaller species in Malacca, 1 believe at Mount Ophir. 
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Thift genus is an example in the Staphylinidae of the 
reproduction of some of the characters of species with tarsi 
like Phytophaga, and we may assume that its habits arc 
arboreal. 


PhytoUnm Lewiaii, n, sp. 

Niger ; an tennis pedibusque flavis, illis articulU ultimis nigricanti- 
bus; elytrifl elongatis, disco late daTesocnte; abdomino nitido, 
transversim albido-sericante. 

Long. 17 millim. 

Head black, finely punctate, the punctuation in front very 
dense, on the vertex more ajiaring and coarser, and therefore 
this part is shining. Thorax slender, not elongate, extremely 
convex transversely, shining black, closely ana rather finely 
punctate, the surface rather uneven, and with a very indistinct, 
narrow, smooth line along the middle. Scutellurn large, 
densely and extremely finely punctate. Elytra black at the 
base and hind angles, with a large tawny band dilated near 
the suture across the middle, the inflexed sides also tawny, 
the me<Han band variegated with rather scanty white and 
flavescent pubescence. Hind body rather slender^ shining 
black, scarcely punctate, variegated with scanty shining white 
pubescence placed transversely. Legs clear pale yellow, the 
COX8B fuscous, and the base of the front femora of the same 
colour. 

1 am not able to point out any sexual characters ; in one 
of the specimens there are two. in the other two specimens 
three, joints of the antennm darx, and there is also an appa* 
rently variable transverse impression on the middle of the 
head between the eyes. 

Kashiwagi, June ; Nikko, August. Beaten off foliage. 

[To be continued.] 


HiY .^Deacripiions of twenty four new Species of Butterflies 

Z lured hy Mr. Lust in the neiahbourhood of Mombasa^ 
t Coast of Africa^ in the Coilectian cf Mr. H. Grose 
Smith. By H. Grosc Smith. 

Fapilio polistratus. 

Male. — Vpperside. Both win^ dark brown with green 
spots and markings. Anterior wmgs with spots as in 
oeneSj Cram., but the markings across the cell more linear 
Ann. dk Mag. N. Hist. Ser. 6. Voh iiu 9 
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tiid mdtilated* Posterior wings with a green etripe {bHowing 
the inner marpn from the Ixwe halftrey down the wing$| a 
nearly central band of three longitudinal spots divided by the 
nervures, the spot on the costal margin nearly white, the 
other two ^cen, the lowest 0 |)ot shorter than in jpo/i ocnea ; 
between this band and the subrnarginal row of linear spots 
are two spots, one on the costal margin oval, nearly white, 
the other below the first subcostal norvule smaller, oval, acu- 
minate at the lower end ; a subrnarginal row of spots. 

Under'S fde with markings as above, but anterior wings 
paler ; posterior wings blacaer, the latter with a central linear 
red band in the middle of a broad dark band, and red 
markings curving between the median neiviiles to the inner 
margin a little above the anal angle ; a broad dark band 
crosses the disk beyond the centre. 

Expanse of wings 2^ inches. 

This butterfly is between policenes and portJiaon^ Ilew, ; 
it is probably a hybrid between these species or between poli- 
oenes and colofina, Ward, 


Bclenoia liltana. 

Male . — Ujperside, Very faintly greenish whitc^ with black 
veins. Anterior wings with apex and apical third of the costa 
rather broadly blackish grey, the rest ot the costal region, the 
upper and basal portion of the cell, and the base of tiie wing 
below it densely irrorated with dark grey, the discoidal ana 
two upper median neivules tipjved with black. Posterior 
wings : the base grey, the meaian nervulcs and submedian 
nervure minutely tipped with black. 

Underside , — liotii wings white, greyish at the base. An- 
terior wings • the costal region broadly grey, thence along 
the costal margin and at the apex grey, tips of the veins 
down to the lowest median nervule minutely black; a large 
greyish-black spot in the middle between the uppermost and 
second median nervule, two minute grey spots on each side of 
the upper discoidal nervule towards the apex, a minute black 
spot at the end of the cell. Posterior wings with an irregu- 
lar row of indistinctly marked grey spots across the disk, and 
following the curve of the wings towards tiie inner margin ; 
a small grey spot near the base above the subcostal nervure, 
another at the end of the cell j all the veins tipped with 
greyish black. 

iemaU.^Upperstde. Both wings yellowish white, densely 
irrorated with grey in the basal area. Anterior wings with 
apex and outer margins broadly greyish black, which, along 
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the inner ride of the otiter margin, follotre the reins to a rovr 
of grtg^h-black patches or spots which cross the disk beyond 
the middle, the uppermost spot being confluent with the 
greyish black of thea^x and outer end of the costa j the next 
spot smaller and indistinct, the next large and round and 
contiguous with the spots al>0T6 and below it ; the latter is 
small and extends over only the upper part of the space 
between the second and lowest median nervule; the fifth larger, 
between the latter nervule and the submedian nervure ; the 
sixth on tlie inner margin indistinct and elongated; a small 
spot at end of the cell Posterior wings : veins broadly tipped 
on the outer margin with triangular, grey ish^ black, ill-defined 
spots ; an indistinct curved row of greyish spots, more or less 
confluent, beyond the middle of the disk ; a minute spot at 
end of the cell. 

Underside, Anterior wings greyish white, showing the 
markings on the upporHidc, but less disttnctly except tlu5 large 
third spot of the Jiscal row. Posterior wings stramineous, 
with tliO discal row of spots as on uppersiJe, and a very 
distinct spot at end of the cell; veins minutely tipped with 
black on the outer margin. 

Expanse of wings 2 inches. 

Near to charina^ Hew., and simana^ llopff., but is larger, 
with wings comparatively shorter and rounder ; the colouring 
of the male is different and the veins are all black. Tlie 
female differs widely from the female of either of those 
species. The undersides of both sexes are also different. 


lielenois isokani^ 

Male . — Upperside. Both wings pure white, slightly grey 
at the base. Anterior wings with a grey band with white 
streaks from the apical fourth of the costa along the outer 
margin, widest on the costa, gradually narrowing to the inner 
angle; the inner edge of the band curved and the lower part 
rather deeply dentate. 

Understefe. Anterior wings white, pale yellow at the base. 
Posterior wings tinged with very pale yellow, deepest at the 
base of the costa. 

Female. — XJpperaide. Anterior wings creamy white, brightly 
tinged with orange at the base ; the grey band as in the male, 
but lighter, the veins across it darker grey ; costal margin 
rather nroadly grey. Posterior wings yellowish white, yel- 
lower towaius the base ; rather large grey tips to the veins 
on the margin. 

Undereiae. Both wings creamy white. Anterior wings 
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with the grey patch of uppersidc only represented by a few 
minute spots on the outer margin ; the apex slightly stra- 
mineous ; base and inner two thirds of cell bright orange* 
Posterior wings: costa towards the base orange^ reins 
minutely tipped with grey. 

Expanse, c? 2, ? 2^ inches. 

Near coniata^ Butl. 


Mylothris Lostt. 

Male , — Upperetde, Anterior wings white, broadly tipped 
with greyish black, the black extending down the outer mar- 
gin, gradually decreasing to the end of the second median 
nerv ule ; the lowest median nervule and submedian nerrure 
tipped with black, the latter minutely. Posterior wings 
lemon-yellow, the veins tipped with black spots, those on the 
second subcostal nerrure and the discoidal nervule the 
smallest. 

Underside , — Anterior wings white, with yellow apex. 
Posterior wings yellow, costal margin slightly orange ; tips 
of the veins on outer margins of both wings black. 

Female , — Upperside, Anterior wings white, apical third 
black, the black broadest on the costa, gradually decreasing 
in a curve on the inner edge to the inner angle ; a few grey 
streaks in the black ; base and basal part of the costa grey. 
Posterior wings lemon-yellow, with large black spots at the 
tips of the veins, that at the anal angle the smallest. 

Underside, Both w ings as in tlie male, the spots at the tips 
of the veins in the posterior wings smaller than on the upper- 
side. 

Expanse of wings 2 inches. 

Near to trimenia^ Bull., but the wings are shorter and 
broader, the apical black patch in both sexes is much broader, 
and the marginal spots on tbe posterior wings of the female 
are much larger. In another form of the female the posterior 
wings on the upperside are creamy white and on tbe underside 
buff. 


Mylothris nagare, 

Male, — Upperside, Both wings white. Anterior wings 
with apex and outer margin broadly black, broadest on the 
costa, and ^adual^ decreasing towards the inner angle, the 
lower half dentated on the inner edge : costa and base grey. 
Posterior wings with veins minutely tipped with grey. 

Underside, Anterior wings white, oase and apex stra- 
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mineous ; two grey spots on the two lowest median nenrules 
near the margin. Posterior wings pale creamy white j base 
of costa pale yellow. 

Female , — Upperaide, Anterior wings creamy white, apical 
third more broadly black than in the male, with two grey 
streaks near the apex, the inner edge on the lower part 
deeply dentate ; base and basal two thirds of costa dark grey. 
Posterior wings brighter creamy white ; a marginal row of 
grey spots at the tips of the veins, densely irrorated between 
the spots towards the anal angle and on the inner margin up 
to the base with grey. 

Underside, Anterior wings creamy white, base and apex 
buff; a few indistinct grey spots across the disk near the 
outer margin. Posterior wings buff. 

Expanse of wings 1 i inch. 

Near to Lastu 


Callosune ancuc, 

Male . — Upperside. Anterior wings white with black veins, 
excent the subcostal and median nervure and the upper disco- 
cellular nervule, which are brownish white ; apical third with 
a large iridescent mauve patch, in some lights iridescent blue, 
broacily bordered with black all round, especially towards the 
inner angle ; a narrow oblong spot at the end of the cell 5 
basal area grey. Posterior wings white, with the outer half 
of the veins black, tipped at the ends with rather large tri- 
an^lar black spots, 

ynderaide. Anterior wings white, with partially black 
veins, as on the upperside, tipped with black ; outer margin 
black, the mauve colour in the patch on the upperside showing 
faintly through, in the middle of which between the veins is 
a curved row of five triangular black spots, the apices of the 
triangles pointing inwardly ; the first spot beneath the second 
subcostal nervule, the middle spot the largest, a spot at the 
end of the cell. Posterior wings creamy white, with brown 
veins, tipped on the margin with black : on the disk is a row 
of black spots between the veins, the nrst below the costa, 
rather beyond its middle, the largest, the three next in a line 
benea^ the first, the three lowest following the curve of 
the wing towards the inner margin: a small spot at the end 
of the cell crowned with orange j basal third of the costal 
raamn orange. 

Female.--^]^eraide. Both wings white. Anterior wings 
with apical third black, internally dentate towards the inner 
angle ; basal third irrorated with mack scales, the apical patch 
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traversed by a curved row of six white spots between the veins, 
inside which is a row of three mauve spots ; a round spot at 
the end of the cell and another above the submedian ncrvure 
towards the anal angle. Posterior wings with a row of large 
triangular black spots at the tips of the veins almost contigu- 
ous ; base grey. 

Ufiderstae. Anterior wings white, apical third pale yellow, 
traversed by the broadly black veins from the outer margin 
ns far as a row of confluent, broad, black spots, beyond which 
is a greyish area ; a spot at the end of the cell, another near 
the inner angle, as on the upperside. Posterior wings creamy 
yellow, shaded with orange near the inner margin and on the 
costa ; tips of the veins black, shaded on each side with grey, 
the black extending along the veins almost as far as the 
diftcnl row of spots, wliich are larger than in the male ; a 
small spot at the end of the cell crowned with orange. 

Expanse of wings, ^ 2^, ? 2| inches. 

Nearest to bncchns and imperator of Butler, but very 
distinct from each of them. It is the largest of the group. 

Acma cuva, 

Male . — Ujfpereide. Both wings semitransparent, bright 
rosy broun to the extent of two thirds of the anterior and four 
fifths of the posterior wings, round the outer margin of which 
latter is a clear, rather broad, transparent, marginal space. 
Posterior wings with an irregular row of eight black spots 
beyond the middle, the fourth the outermost ; the fourth, 
seventh, and eighth towards the anal angle the smallest. 

Underside. Posterior wings with spots as above, but rather 
larger, and a cluster near the base, wliich are indistinctly seen 
on the upperside. 

Expanse of wings 2 inches. 

Nearest to Damnm\ Voll. 

Acrma makupa. 

Upperside, Both wings semitiansparcnt brown. Anterior 
wings with base, costal margin, a large spot across the middle 
of the cell, a transverse bana of confluent spots at the end of 
the cell from the middle of the costa to the inner angle, a 
curved band of similar spots beyond, broadest on the costa, 
narrowest near the inner angle, where it joins the preceding 
band, the outer margin ana the veins, dark brown. Poste- 
rior wings crossed beyond the middle by an irregular 
curved band, which, with the veins and margins, are^dark 
brown. 
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Underside as abore ; but on the posterior wings the space 
between the base and the curved band is irrorated with 
whitish brown, 

Exjmnse of wings 2^^ inches. 

1 am not aware of any African Acrcea which resembles this 
species ; but it has a general resemblance to A, alalia j Feld.^ 
from South America. 


Acrcea momhaace. 

This butterfly strongly resembles A. raibaiesy Ward; but 
a uniform series of them discloses a sufficient diflference to 
warrant it being considered a distinct species. 

Both wrings are transparent pale brown, the nervures, a 
broad space at the apex and round the outer margin of ante- 
rior wings, and the posterior wings darker brown ; the irre- 
gular band of spots across the middle and the spot below the 
cell of anterior, and the submarginal band of posterior, wings 
brownish grey and much less distinct than m rahbaim ; the 
marginal band on posterior wings broader and growing nearly 
obsolete towards the anal angle ; the markings and nervures 
in rabbaice are much darker, almost black, and more distinct ; 
the spot below the cell on anterior wings is larger, the sub- 
marginal band on posterior wings is brighter and more com- 
pletely defined towards the anal angle. 

Momhasw may be a sea.sonal or local form of rabbaice. 

Expanse of wings, d ? 2| inches. 


Acrcea matuapa. 

Male . — Upperside. Anterior wings semitransparent, the 
basal half clouded with pale buff ; apex dusky brown, a num- 
ber of spots across the wing which are variable, as in neobuU 
and hirta. Posterior wings pale brown, with a broad brown- 
black margin, in the middle of which is a row of small 
pale brown spots between the nervures^ almost obsolete ; the 
spots on the disk and at the base vaiy m number and size. 

Underside as above, the spots on the broad marginal border 
of posterior wings more distinct, but minute and almost white. 

The female resembles the male, but is paler and larger. 

Expanse of wings, J 2J, ? 2f inches. 

Diners from newuU chiefly in the much greater breadth of 
the band on the posterior wings and the smallness of the spots 
in that band. 
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Acrasa Mara* 

Male* — Upperside, Both win^ bright reddish brown, 
shaded towards the base with black ; a black band on the 
outer margins of both wings, broadest at the apex of anterior 
wings. Anterior wings : costa broadly black, shaded with 
blacK towards the apex ; a spot across the cell, another at 
the end, beyond which is a cluster of three spots, confluent ; 
beyond this a pale pinkish space, semitransparent ; below the 
cell are two 8i)ots close to the nervures, one near the base, 
the other haliway between and below the two cellular spots ; 
below the last-named is another spot ; the spots, and nervures 
especially towards the apex broadly, black, rosterior wings 
w ith a cluster of spots from the centre to the base. 

Underside. Anterior wings reddish brown, dusky towards 
the apex j costa and outer margin narrowly black : nervures 
from the middle of the wings black. Posterior wings brown, 
shaded towards the middle with pale and at the base with 
darker pink ; spots and marginal band as above, the latter with 
a row ot pale, narrow, oblong spots between the nervures* 

Expanse of wings o inches. 

Near to ayinuj out brighter, less transparent, and it has a 
very distinct black band on outer margin of anterior wings* 

Acrcea homba* 

Male . — Upper side* Both wings bright brown. Anterior 
wings with apex broadly dark brown ; four spots of same 
colour, one in the cell, one at the upper end of cell, the third 
below the second outside the cell, and the fourth towards 
the inner angle. Posterior wings with a rather broad dark 
brown marginal band, with five small light brown spots on the 
margin towards the anal angle ; an irregular row of seven 
spots round the disk, two spots in the cell, and several small 
spots near the base* 

Underside* Anterior wings paler brown, lighter towards the 
apex, an additional spot beyond the midale ; costa, outer 
margin, and ends of the nervures near the apex black. Pos- 
terior wings pinkish brown, mottled between the spots and 
beyond the middle with pme brown ; the dark brown mar- 
ginal band with pale brown oval spots between the nervures ; 
ends of the veins, nearly as far as the middle, black* 

Expanse of wings H inch. 

Ilao* Namoule* 

Nearest to acrita. Hew. 
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P$eudacr(Ba aimulator, 

Male. — Upperside. Both wing» slightly transparent, 
brownish black, with black veins and spots at the base. 
Anterior wings with a rufous-brown patch extending over the 
lower third of the cell and to the inner margin nearly to the 
inner angle, and a broad, irregular, oblique band of same 
colour from halfway along the costa, but a little below it, to 
near the outer margin. Posterior wings ; costal and outer 
margins rather broadly brownish black, black lines between 
the veins extending towards the cell ; the rest of the wings 
rufous brown, 

Undernde, Both wings as above, but paler. Posterior 
wings with the base, basal portion of the cell, and basal half 
of tlie costal area chocolate-brown. 

Female, — Uppereide, resembles imitator^ Trimcn, and 
txiryixui^ Clerck^ but differs from the former in having a 
conspicuous white band on the inner margin of anterior wings, 
and from the latter in the broader subapical band on anterior 
wings and in the much larger extent of the white area of the 
posterior wings. 

Underside. — The basal chocolate-brown area of posterior 
wings is smaller and narrower than the brown area, and the 
white area is broader than on the undersides of either imitator 
or eurytus. 

Expanse of wings, d 2^, $ 3 inches. 

The male somewhat resembles the male of dolomena^ Hew, 
In some specimens of simulator the rufous-brown area below 
the cell on anterior wings is confluent with, instead of being 
narrowly separate from, the oblique subapical band. If the 
female had corresponded in all respects with Mr. Trimen’s 
figure of imitator^ female, 1 should have assumed tlie male 
above described to be the male of that species, which I believe 
is unknown. 


Euxanthe tiberius. 

t^pperside. Anterior wings with three rows of greenish- 
white spots, the first row transverse across the middle of the 
wings with five spots, the first within the cell at its upper 
extremity triangular, with apex downwards, the second beyond 
the cell larger, the third about same sise below it, the fourth 
the larmst, oblong, scarcely extending below the cell on its 
inner side, the fifth towards the inner angle bifid ; the second 
row halfway between the first and third rows irregular, 
with eight spots ; first spot near the costal margin oval, the 
next narrower, the third and fourth oval, about same sme 
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aa the first, followed by four smaller round spots, the lowest 
at the inner angle the smallest, the third row near the apex 
with five spots, the second the largest, the fifth the smallest ; 
a large patch of brown at the base extending over two thirds 
of the cel] and below it, but not reaching to the first row of 
spots. Posterior wings with a subraarginal row of small 
w hite spots, inside which towards the apex are four round 
spots, the second the largest ; the middle of the wings and 
two thirds of the cell occupied by a large greenisl^white 

t latch, the lower edge irregular and intersected by the dark 
irown ncrvurcs ninning partially up it towards the cell. 

Underside as aliove, but browner, the middle of the anterior 
wings and a rather broad marginal band on jwstcrior wings 
containing the marginal row of spots is black ; the rest of the 
posterior wings is brown with black veins and streaks be- 
tw'oen ; spots as above, several white 8|>ots near the base. 
Expanse of wings inches. 

Near to trajanns^ but differs from it chiefly in the position, 
shape, and colour of the spots in and about the cell, in the 
middle row of spots on anterior wings^ and in the absence 
of the pale streak along tlie inner margin of those wings. 


Charaxes calUcleih 

Male . — Vpperside, Both wdngs velvety black, with very 
broad marginal band of reddish brown ; the upper third of the 
band on anterior wings is intersected by the black veins and 
furcate, the inner side of the band curving inwardly to near 
the costal margin, the outer side extending to tne ajiex, 
thence turning at a sharp angle a short distance along the 
costa ; a minute black spot centred with white at the anal 
angle ; margins black, emarginate on the posterior wings, 
which have one short tail. 

Underside brownish red, sericeous on the anterior wings, 
except the outer third, and on the posterior wings except a 
rather brood irregular band which crosses the wings beyond 
the middle and a marginal narrow band beyond the submar- 
ginal row of spots. On anterior wings three broadish bars 
across the cell, a central row of broadish markings beyond 
and a shorter one under the cell almost black at the bottom, 
another row halfway between the central row and the outer 
margin all dark reddish brown, two greyish-sericeous spots at 
the apex, a dark patch near the inner angle. On posterior 
wings a submarginal row of small pale spots terminating at 
the anal angle, with two small black spots crowned with 
white. 
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Female , — Upperside, Both wings dark brown, with broad 
bright brown margins, crossed from the middle beyond the 
cell of anterior wings by a white patch, greyish towards 
the base, tinged with pale brown on its outer edge ; the patch 
commences on the uppermost median nervule of anterior 
wings, widening rapidly to the inner margins and extending 
over the inner two thirds of the posterior wings, except near 
the base, which is dark brown ; aoove the top of the patch on 
anterior wings beyond the cell are two liglit brown oblong spots, 
and halfway between these and the outer margin is a curved 
row of light brown conical spots, paler on the inner edge and 
fading at the lower end into tfxe white patch. Posterior 
w ings : two small spots at the anal angle and two tails, the 
uppermost the longest, margins black. 

underside. Both wings with basal third reddish brown and 
darker streaks ; the w^hite patch on the unperside represented 
by a pale yellowish -brown area, bordoretl outwardly on pos- 
terior wings with darker brown. On the anterior wings 
between ine lowest median nervule and the submedian ncr- 
vure a U-ehaped black spot, an indication of the two oblong 
B{x>ts and the curved row of light brown conical spots on the 
upperside ; a dark patch centred witli grey near the inner angle. 
Posterior wings with a row of small light spots between the 
veins near the margin and two dark spots crowned with grey 
at the anal angle. 

Expanse of wings, (J 33, ? 3^ inches. 

Nearest to proioclea^ Feist., and anticlea^ Drury. 


Oharaxes Lasti, 

Male , — (Jppersule. Both wings brown, outer margins 
emarginate. Anterior wings witli an irregular dark brown 
snbraarginal band of confluent spots, widest at the apex, 
gradually tapering to tlic inner angle ; across the middle are 
two rows of dark nrown spots, the row nearest the cell with 
five spots, the fifth nearly obsolete, situate between the 
lowest median nervule and the submedian nervure ; the other 
row, nearer tlie submarginal band, with five spots, the fifth 
situate below the first median nervule the smallest, the fourth 
sagittate, extending over the space between the two rows, the 
three ttp^ sixots confluent ; a small hook*8hai>ed dark brown 
spot partly at the end of, partly beyond the cell ; the veins 
between the outer row of spots and the subraargiual band, 
also between the latter and the outer margin, broadly dark 
brown. Posterior wings with a submargiual row of dork 
brown spots, the sccona the largest, the Tower spots dimin- 
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iahing and gradually becoming almost obsolete towards the 
anal angle, where there are two small spots crowned with 
grey; the basal third part of the wings darker brown. 

Underside^ Both wings brown. Anterior wings with red- 
dish-brown spots across the cell, a row of same colour about 
halfway across the wings, terminating in a large spot above 
the submedian nervure, formed by two blackish-brown bars, 
the space between which is grey ; a bifid spot outwardly 
incised with grey near the inner angle ; tlie costa from the 
base halfway along the wings silvery white. Posterior wings 
crossed from the middle of the costa to near the anal angle by 
a silvery- white line, edged internally with dark brown, several 
light reddish-brown markings on each side of the line, a sub- 
marginal row of small grey spots, two spots at the anal angle 
surrounded with gre^. 

Female , — Upperside, Both wings brighter and lighter than 
in the male ; tlie basal third of anterior and basal and outer 
thirds of posterior wings darker, the maikings as in the male, 
but more strongly dcvmoped, and the hook-shaped spot at the 
end of cell of anterior wings is represented by a broad bar 
beyond the end of the cell. 

Undenride much paler, the light red markings across the 
cell and the basal third of the wings more clearly defined. 

Expanse of wings, d 2f, ? 3j inches. 

On the underside this insect somewhat resemblea cj/nthia, 
Butler. 


Charcueee neeasa, 

Male,^Ujpj>er8tde, Both wings bluish black. Anterior 
wings falcate, crossed beyond the cell by two rows of blue 
spots, the inner row hallway across the disk, with the four 
upper spots tinged with white and terminating in a broad 
triangular blue patch, the base of which extends over the 
middle half of the inner margin ; the outer row of six small 
blue spots follows the curve of the outer margin and is situate 
about naifway between it and the inner row ; a small whitish- 
blue spot at the eud of the cell ; costa and veins brown. 
Posterior wings crossed from the middle of the costa to near 
the anal angle by a broad whitish-blue patch, palest towards 
the abdominal margin ; a quadran^lar white spot between 
the costal nervure and the first subcostal nervule about the 
middle \ a submarginal row of small whitish-blue spots, be- 
tween which and the outer margin towards the anal angle is 
a thin blue line. 

Underside, Both wings pale dirty brown, with sundry 
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blackish markings. Anterior wings with a verj marked 
irregular, crescent-shaped, blackish spot between the lowest 
meaian norvule and subraedian nervure towards the base, and 
an indistinct spot alx)ve the suVimedian nervure near the inner 
angle. Head and thorax black. Abdomen bluish white. 
Expanse of wings 2| inches. 

There is a very slight indication of a tail on posterior 
wings, and in this respect, as well as in the falcate shape of 
anterior wings, this insect approaches mycerina^ Godt., nesiope^ 
Hew., and porthos^ Grose Smith. 


Euryphene kinugnana. 

Male . — Uppereide, Both wings brownish black, crossed 
from the middle of anterior wings to near the anal angle by 
a broad band of buff-colour. Anterior wings with three 
oblong spots beyond the cell above tlio band and of same 
colour, beyond which are four small buff spots, followed by 
a submargirial row of U-shaped whitish lines, more developed 
towards tnc apex, almost obsolete at the inner angle; three 
indistinct markings in the cell. Posterior wings with a similar 
Bubmargiual row of U-shape<^l lines. 

Underside. Both wings much paler and browner, the band 
across both wings white. Anterior wings with two black 
reniform spots edged with white centred with brown, one 
across the middle, the other at the end of the cell ; another 
spot black edged with white below the cell near the base, 
the other markings more strongly defined. Posterior wings 
with a small brown spot centred with white near the base 
of the cell, on each side of which is a white streak curving 
outwardly. 

Female.-^Upper8ide* Both wings ashy grejr, the band, 
lines, and spots white, and more distinct than in the male ; 
the band on anterior wings almost bisected on the inner side, 
and on posterior wings broader. 

Underside as in the male, bat whiter. 

Expanse of wings If incm 

Approaches eUwoniaa^ Hew,, but in shape resembles an 
Apedara^ to which genus it may possibly belong. 

Cyimtko^ ooranus. 

Mah.^Upptrside. Both wings stramineous white, broadly 
bordered with cinereous brown, the border edged internally 
between the veins with dark brown hastate markings, tfiose 
on anterior wings mostly confluent with the border ; on the 
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posterior wings more distinct ; base of both wings and mar- 
ginal fold of posterior wings dusky brown, the markings on 
the underside showing tlirough. 

Underside, Both wings stramineous, with numerous light 
brown markings ; a straight brown line traverses both wings, 
as in cosnisj Drury, except that near the costal margin of 
anterior wings the line sharply curves inwardly, where in 
ccenis it is straight. 

Femnh. — Vpperside strongly resembles female of ceenis, 
but it is larg(5r and blacker; the central white band is 
broader and, at its upper end, more curved inw'ardly. 

Underside much whiter and markings more distinct ; the 
central line on posterior wings has a decided curve inwardly. 

Expanse of wings, ^ 2^, ? 24 inches. 

Near to copnis and amphicedti as well as aldmeda^ Godt., 
but differs as above indicated, and in the male in the entire 
absence on both wings of any row or portion of a row of 
markings inside the submargiual hastate markings. 


lAirinopoda peuceda, 

Male, — V})peft'side. Both wings transparent white, broadly 
bordered on costal and outer margins of anterior and outer 
margin of posterior wings with greyish semitransparent 
black ; an oblique broader band with a confluent spot at the 
lower end of same colour crosses the anterior wings from the 
middle of the costa to a little below the middle of the outer 
margin ; there is a large round spot of same colour at the 
end of the cell of posterior wings, partly witliin and partly 
outside it, with two small spots on the underside showing 
through ; base same colour. 

Underside, Both wings as above, but blacker, and on pos- 
terior wings there are two small spots, one near the costa 
towards the base nearly obsolete, the other near the inner 
margin, in a line with tne central spot. 

Expanse of wings, c? S 

Resembles peucetia^ Ilew., but is a larger and blacker 
insect. 


Chrysorychia punicea, 

Male , — Upperside, Anterior wings dark brown, with a 
reddish prune- coloured patch commencing in the middle 
rather above the upper median nervule. gradually widening 
to the inner margin ; costa on the shoulaer brown. Posterior 
wings with a patch of similar colour occupying the lower 
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outer half of the wings j the base, a space halfway down the 
inner margin, and the costal margin broadly dark brown. 

Underside. Pinkish brown; two spots in the cell, one 
beyond it, two in a row underneath the last-named spot, 
several 8])ot8 in a row following the costa, and an elongated 
spot at the a|)ex golden, edged with black, a submarginal 
row of spots slightly golden : near the inner margin about 
the middle is a silvery-white line slightly curving towards the 
inner angle, and between this and tli(5 base is another similar 
line but shorter and thicker. Posterior wings with numerous 
small gold markings and a row of same on the outer margin 
of the Tower half of the wings ; the excavation above the anal 
lobe with a submarginal golden line. 

Female. — lJpper»ide, lioth wings orange-brown. Anterior 
wings with costal and outer margins and base broadly dark 
brown ; shoulder broadly pale orange-brown ; cell dark 
brown, mottled with orange-brown, a dark spot at end. Pos- 
terior wingvS, base, costal and upper {)ortion of the outer mar- 
gins broadly dark brown. 

Underaiae pale orange-brown, gradually becoming paler 
towards the inner margin of anterior wings ; the spots as in 
the male, but larger, as arc also the two curved lines on the 
inner margin of anterior wings. 

Expanse of wings, c? 1, ? 1| inch. 


Chrysorychta mendeclie. 

Male . — Upperside. Both wings fuscous. Anterior wings 
with an orange-red discal band, broad at the apex immedi- 
ately below upper median ncrvulc, and two spots in the cell 
of same colour ; shoulder broadly orange-red. Posterior 
wings same colour, except near the base, whidi is fuscous. 

underside, Botli wings reddish brown. Anterior wings 
paler beneath the cell, and thence to the inner margin ; costa 
on the shoulder broadly pale yellowisli brown ; cell crossed 
by two spots, two beyemd, two near the base on the inner 
margin, all gold bordered with black ; a submarginal row 
of dark spots, another towards the middle, slightly golden, 
below which, halfway between it and the two gold spots at 
end of cell, is another spot, slightly golden, as are also several 
spots along the costa. Posterior wings with numerous dark 
spots and markings, not metailici except the line above the 
anal excavation. 

Female light orange-brown, with a broad brown band 
along the outer margin, slightly wider towards the apex ; 
costal margin powderSi with brown j shoulder pale brown ; a 
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dark brown spot in the cell, an elongated transverse bar 
beyond the cell ; in the centre of the disk between the median 
nervules are three or four small round spots. Posterior wings 
with a subraarginal row of spots, inside which is a row of 
three spots, the first below costal nervure towards the apex, 
the next at the end of the cell, the third below the second ; 
one or two indistinct markings near the base, which is dusky 
brown. 

Expanse of wings inch. 

Near to harpaXy Fabr,, and anangay Westw. 


Aphneeua Zanzibar ena is. 

Male . — Upperatde. Anterior wings dark brown, the basal 
area halfway across the cell, thence in an oblique line to near 
the anal angle, and three fourths of the inner margin metallic 
light blue ; a round white spot at the end of the cell, a curved 
row of five similar spots across the disk, the central one being 
out of line, much nearer the outer margin ; a subapical white 
spot ; a red line ne^r the inner angle ; shoulder broadly red- 
dish brown. Posterior wings paler than anterior ; the central 
and upper part of wings, except a rather broad space at the 
base and round the costal margin, metallic light blue. 

Underside, Both wings brown, paler at the outer margin, 
with numerous silver S|)ots edged with dark red. On the ante- 
rior wings a large spot on the shoulder, a small one under it in 
the cell, beyond which, following the costa and extending 
inwardly to one third the widtli of the wings, are three 
large spots, oblong, one being across the cell, the next at the 
end, partly within and partly without, the next halfway be- 
tween it and two subapical confluent spots ; three submarginal 
spots, the first distinct, the lower two confluent : a large oblique 
spot in the lower middle part of the wing, extending downwards 
until it fades into the pale region of tne inner margin. Pos- 
terior wings : a large spot at the base, two others, large, along 
the costal margin, a small round spot in the cell, another, 
large, irregular, at the end ; a row of six spots beyond, the 
first two and the fourth small, the third larger, oblong, the 
fifth elongated and curved at its lower end, the sixth nearly 
round, halfway up the inner margin ; several small spots near 
the anal angle. Outer margins of both wings black, with 
black and white cilia j antennas tipped with light brown. 

Expanse of wings inch. 

On the upperside somewhat resembles aomalinay ButL, but 
very different on the underside. 



137 


SpeeieB o/ A/fican 

lolam silantts. 

Mate^—Upmrsxde. Both wings bright blue. Anterior 
wings : apical third, from the middle of the costa down to 
the end of the lowest median nervule, black, whence to the 
inner angle the margin is narrowly black ; shoulder grey* 
Posterior wings with black apex and margins narrowly so ; 
cilia white ; costal margins white, the costal, shining, circular 
space stcel-grcy ; a black spot crowned with red at the anal 
angle, al)ove which, extending inwardly, is a rather short, 
black, linear marking and two small black spots below it 
near the margin between the tails. 

Xhder&uie silvery white. Anterior wings with a narrow 
black line across the etui of the cell, beyond this another 
black line extending from near the costa two thirds across the 
wings, outside w’hich and extending rather lower down the 
W'ing is an interrupted faint black line. Posterior wings with 
a narrow black line beyond the middle, curving at the lower 
end to the inner margin, between which an<l the outer mar- 
gin is another line, interrupted n<»ar the anal angle by two 
anots, that nearest the angle metallic blue on the margin, 
aoove black, the other between the second and third tail 
black, both spots and tlic space above and between crowned 
with yellowish red ; an interrupted faint black line near the 
outer margin between the upper spot and the apex ; margins 
and tails black, tin' latter tipped wuth while, cilia white. 

Female . — Uppernide. Anterior wings pale blue, shaded 
with grey towards the base and white in the middle ; apical 
third greyish black ; shoulder grey. Posterior wings : the 
lower three fourths blue, shaded with grey and mottled with 
white tow ards the outer margin ; the costal and apical region 
grey ; the innermost dark line on the underside is represented 
by an undulated, narrow, dark grey line across the disk be- 
yond the middle, curving at the bottom towards the inner 
margin until it merges in a greyish-black, rather broad band, 
which crosses the lower cna ot the wings ; a black spot at 
the anal angle crowned with red ; two rather broad blackish 
bars between the tails, a narrow white line inside the 
black outer margin. 

Underftide as m the male, but the lines rather more distinct. 

Expanse of wings, <f 9 1| i»ch. 

Near to stYoa, \Ve«tw., and Drucc, but has, on the 

underside, a black line at the end of the cell on anterior wings 
and an additional discal line on both wdngsj the male is a 
lighter blue on the upperside, and the females are difTcreiit. 

Ann, <S? Mag, N, Hist, Ser. 6. Vol, iii, 10 
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XX ,^BemarJc8 in r^ly to Dr. Baur^s Article on the 
matic Position o/‘Miolania*. By Q. A* BoulkkoUR* 

Aithu having thought Miolania to be allie<l to 8taurotypu$f 
Dr* Baur now regards this Chclonia!i as representing a 
hiyhly specialized branch of the true land-fortoi.se8y the Testa* 
dirndiCy the true TcMudinid characters of tvhtch are only 
obscured by the enormous development of aermal oasifeafionS^ 
especially on the skulU ichich gave to it quite an extraordinary 
appearance^ Dr* Baur’s argumentation, based to a great 
extent upon exticmely doubtful data, has not in any way 
modified the view I arrived at, viz* tlunt Miolania was a 
Pleurodiran — not of course a member of any ol the existing 
gioups, but the lepiesentative of a distinct veiy 8m»cittlizea 
family of teiTeeti iai habits. The idea that a Rc))tile with a 
long tail, with opi8tho(celi»u« veitebia' and huge chevron^ 
boms, can be descended from the short-tailed foitns which con- 
stitute the J^Ieurodna at the pie.sent day is inadmissible; 
and so is Dr. Bum’s theoiy of the specialization from a land- 
Testudinoid, VIZ* a type ^\ith cxtiemely reduced tail, with 
proc<jeloua vertebim and no chevrons* 

For the reason that Miolania constitutes a family different 
from .any of the known Pleurodira, and led a terrestrial 
instead of an aquatic life, it is not to be expected that we 
should obtain an exact lepctition of all the chaiacters which we 
observe in the existing types. In his definition and euui|ie** 
ration of tlioae chaiacteis Dr. Baur has anived at some 
curious misconceptions fiom not examining sufficient maleria^ 
and, what is still less excusable, by not carefully perusing 
the standard works on the osteology of Keptiles. TbaS| for 
example, he entirely ignores the cranial structure of Chdys^ 
the type, in a systematic sense, of the Pleurodira, which has 
been figuied by Cuvier, Wagler, Briihl, Hoffmann, and 
Mivart. He will find, by referring to Ohelya^ that hiaoha* 
racter of the quadrate connected with the basiaphenoidt 
sometimes with the basioccipilal,” falls to the ground. That 
the connexion between the vomer and the praefrontals does no* 
exist in the living Pleurodira is perhaps due to the fact thatijm 
vomer is absent in the Pelomedusidai, whilst in the ChelydiWi 
where it is present, the praefrontals aie widely separated fmSk 
each other ; however, in Chelya and Chelodina a compete 
bony orbito-nasal septum is formed by connexion of the prt»- 

^ January number of these * Annah,’ p. 54 
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with the palatincft* Besides, the fact that in the Trio- 
the bony connexion between the prajfrontals and the 
tmy be present or ab«ent, is BufScient to warn us a;?ainst 
attaching great importance to that cliaracter. And, rnore- 
aver, Di% Baur ia not justified in saying that the pnet’rontals are 
connected with the vomer in MiolantUy since, so far aft the 
material in the British Museum shows, tlie coimoxion may 
have bmi just as well with the palatines, ns in the above- 
named Bleurodira. 

Having studied the jialafe on tlic original specimen of JA 
(Owen, IMiii. Trans. 18H8, pi. xxxii.), now in 
Sydney, I claim to be belter informed as (o the condition of 
the pterygoids than my critic, who, after examining merely 
the east, thinks tlie lateral expansion of the pterygoids may 
be produced by crushing of the edges/’ 1 can confi leritly 
state that the left pterygoid figured by Owen (/. r,) is intaei, 
(md also that such a shape as it shoWwS is not to be fountl in 7W- 
tuch or in any other Cryptodlran (cxclu^^ive, of course, of the 
Trionychoids). Owing to the condition of the fossils I have no 
right, any more tlian Dr, Baur, to be absolutely positive in rny 
llatemcnt respecting the posterior extension of the jiteryguids ; 
but after a careful eoinparison v\ itli numerous types ot Oryn- 
^iran and Bleurodiran Clieloniaus, it seems to me extremely 
t^bable that the quadrate did join the bausphenoid, as in 
Fodoemmis* 1 ha\e already indicated the reason (P. Z. 8. 
1887, p. 564) why the pterygoids are not turaed up in Alto- 
lania. 

The back of the skull of Miolania is as typically Pleuro- 
diren as can be, and totally different from that of the Testu- 
dinidas. A complete bony ring, which I decidedly hold to be 
formed bv the quadrate, surrounds tlie ear-openmg, and the 
ear^chami^rs are otherwise completely open behind. 

How Dr. Baur has acquired his information respecting the 
eharactora of the Plcurodiran cervical vertebrae as com|mred 
with tl)0 Cryptodirau is a puaele to me, for it is not borne out 
mx examination of the osteological collection in the British 
lluaeum* Better than any lengthy discussion, the following 
%ure8 will show whether Dr, Baur is justified in stating 
that an ” atlas-ring is absent in the rleurodira and that 
tbe centrum alone supports the neoroids of the atlas. 1 par. 
tieularly request a coti)|>arison of these figures with hia defi- 
nition of the supposed distinctive characters of tlie Pleurodirau 
Itnd Cryptodirau atlas. 

With regard to Atiolania^ I can state that the ncuroids of 
the atlas are supported by both the hypapophysis (first 
il^terceiitrum) ana the centrum, that the latter articulated 
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ABC 



1. First cervical \ertebra of Ekeys dmtaia (Pletirodiran) % 

tobra of Podomemts madayascunmst^ (Plourodiran). Sa0Oi)^ 
%orttfbrauf samo 4, Fi rat vertebra of Momim ^xfUaUt 
(in an). 6, Fust xortebra of Tesftido f)olyp/wmui (CryptodmiQ^^f 
(t. Second vertebra of same 
A. Lower view IJ Front view. C. Lateral view, 
c. Centrum ftp Ilypapophyais (hr»t iuterceatrum). n. 

t. I’ranBveroe procesoos prz Piiejsygapophyaea. ptt. Fo«^y|g(j|^ 
pnphv »0¥ 
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£r66ly with the second centrum, and that the diapophyses of 
l^eseooud vertebra are not partly below the pra>zygapophyses, 
aa in all Cryptodira, but entirely behind ; in all these respects 
agreeing with the vertebra) of Podocnemia madagaacarienaia 
^figured above. Two adult skeletons of Teatudo polypkemus 
are in the Museum ; they do not show the slightest resem- 
blance to Miolania in their first and second vertebras, and, in 
addition to their position, the diapophyses of the latter differ 
in not being lialf so much developed. 

Dr. Baur wonders how Mr. Houlenger could compare the 
ccrvicals of Miolania with those of VhelysP lie misinterprets 
the meaning of my words : — The cervicul vortebrse [<»f Mio* 
arc those of a IMeurodiran ; a strong and long trans- 
verse process is present, and the posterior borders of the 
odontoid bone and of the second centrum are deeply cmar- 
ginate inferiorly, terminating in two diverging processes, as 
m Chelyay 

If Dr. Baur were acquainted with the structure of the hyoid 
in the Pelomedusidaj he could not have j)ointed to the cha- 
racter of the hyoid bones as proving theTestudinoid nature of 
Miolania^ 


XVI. — The mw Flora of Krakatao* By it. Tkeub*. 

Avers® though I am to preliminary communications f, I foel 
compelled to make an exception in the present instance, and 
this for two reasons. First, because absi>lutcly nothing is 
known of the manner in which a volcanic island becomes 
clothed with an entirely new vegetation; secondly, because 
the data which I am able to furmsli on the new tlora of Kra* 
kataO arc definitely acquired at the present time ; there is no 
fear of their being invalidated by subsequent researches. 

It in owing to the kindness ot M. It. D. M. Verbeek, chief 
engineer of mines, a learned geologist and the well-known 
bfetCriographer of the eruption of Krakatao, that 1 have been 

* Traoidated from tho * AroluTea des sciences phTsiquea et naturelles,’ 

Dee. 15, IBse. 

t This notice containa an abatpiot of a oonununication made by the 
mthor to tiie Academ)' of Bdeiicoa of Atnstt^rdam at its meeting of the 
{18th January, IbbHw I intend to riaii Krakatao again^ in company with 
Xiy friend Dr. W. Bundc. 1 hope that We eball be id>le in time to publish 
. work in detail on the new dora of the island.^’ 
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«ble to visit the islantJ, nearly three years after it bM' 
the theatre of the terrible calamity. 

The information concerning Krakatao obtained from oavi# 
gators about this jKuiod left doubts existing on the qu^tioii 
essentially interesting to liotanists, namely whether the i»lan4 
again sljowed a commenoenient of vegetation. Some matti*" 
tained that the thick layei of pumice-stone which covera it 
i^as bare and everyvshcie banen. Others affirmed, ou the 
contiary, that tlrcy had distinctly rec(»gni«ed plants of some 
Ijeieht, heie and theie, by the aid ot telescopes. 

When wo diew near to Krakatao on the rooming of the 
]{)th of June, 1886', ue uerc not long in distinguishing a fair 
numb r of plants ; and flu’s not only near the sea-lcvcl, but 
likewise on the heights and even tow aids the summit of the 
island. 

It is ncc(ssary to say in this place that the existing island 
— that is to say, tlic pait wdiidi has lemuined alter the erUjp* 
tioTi * — has the foim of a mountain standing by itself in tne 
sea, libing on one side almost perpendicularly to an altitude of 
al)out 2f)00 feet. The sIoih's of the opposite side are much 
more inclined, l)ut neventhekss fairly precipitous. The beach 
is veiT nairow ; at the toot of the huge, almost perpendicular 
wall thcie is none at all. 

iiefoie cmimeiating the plants which I have found at Kra^ 
katao, and botoie cntciing into any discussion on the Bubjeot 
of tins new floia, we must first of all briefly consider two 
points. 

In the first jjlacc it is indispensable to prove that theexiat* 
ing flora must be legaided as new and that it lias not arifen 
irom the remains ot the luxuriant vegetation which covered 
the island before the eruption. Nothing is easier, ltow«lrcr| 
than to furnish this pi oof. At the time of the eruption the 
tiecH, thrown down or broken by the violent gnats of wind| 
must have been half carbonized, conBidering the extremely 
high temperature which undoubtedly prevailed over the whole 
island. 

Afteiw^ards Krakatao was covered from the summit to well 
below the sea-level with u layer of ashes and of bumii^ 
pumice. This layer has a thickness varying from 1 to W 
metres. Under such conditions it is clear that no rcatigu of 
the flora could Iiave existed after the cataclysm* The moit 
jiersifitent seed and the best protected rhizome must have ftwT 
ever lost all vitality. 

• The great eruption of Krakatao took place from tho 20th to 28th of 
Auguat, 1888 . 
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Th^i’e 18 no need to discuss the possibility of the plants 
Ticwly installed at Krakatao havin^j been brought there by 
the interniediation of mnin Th*’ island is uninhabited, unin- 
habitable, an<l difficult of access. 

Finally, the oomiK^aition itself of the existing flora of Kra- 
katao is an additional proof that it cannot have derived its 
origin either from the former flora or by the intervention of 
man. 

In the second place I think it necessary to say a few words 
on the vieus generally adopted as to the origin of the floras 
of islands, IIjis qutuition, justly regarded as one of the moat 
important in bot«nntcal geography, has been treate<l in a num- 
ber of works and memoirs of great value. It would bi^ out 
of place in this short notieo to make numerous quotations ; 
nevertheless 1 cannot refiani from mentioning the excellent 
memoirs on insular floras and their origin published twoyeais 
ago by Mr. W, Jiotting llenisley of Kew. In these memoirs, 
¥mich together hum the fiist volume of the Botany ** part 
of thccmebiated MJhallenger ’ liejwts, Mr. Ilcmsiey has 
brought together and discussed all the (.lata bearing on the 
aubjcct. 

Everything to be found in literatui'con the origin of insular 
floras has reterenee to corabislaTKls : these arc the only ones 
for which diicct obscivatiuns have been {>ossiblc up to the 
present time. 

When one of these islands has l>egan to rise above the 
level of the 8 (*h, seeds cairiod by ocean-currents from distant 
ahores strike against the growing island. Arn*8led for good 
and all in their passive course these seeds germinate and give 
birth to the first vegetation of the island. That seeds and 
fruitfi may play this ro/e of first colonizing agent they must 
be able to noat for a long time in the sea and must not lose 
their germinativc power. These two qualities being rarely 
united, tlie number of plants which land on one of these new 
coral-islands is very restricted. It is always the same plants, 
generally trees, to which the r6le of first colonizing agent 
reverts ; there are at the most thirty species in all wdiich come 
under consideration. 

Once the isle is provided with some trees a second colonizing 
agent intervenes. It is birds, and amongst them especially 
oceanic pigeons (frequently Otxrpophoffa oemnioa)^ which now 
act this me, by coming to I’cst on tlie tiees after their long 
flight. Being frugivorous, they deposit on the island with their 
excrement tlie seeds ol many plants, which are not long in 
constituting a new and important element of this flora in staiu 
nascend'i. Ocean-cuTrents and birds are thus the two agents 
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to which newly emerged coral-iBlands are indebted for tlieir 
floras. The wind or fortuitous causes may bring spores or 
seeds of other plants later on ; but these latter will then find 
the soil prepared by their predecessors brought by the sea or 
by birds. 

Now, how does a lofty volcanic island, a mountain which 
has sprung suddenly out of the sea at the time of an eruption, 
clothe itself with plants? Or, which comes to the same 
thing for the botanist, How does a volcano forming an island, 
having lost all its vegetation by an eruption, acquire a new 
flora ? These questions have never been put in a categorical 
manner so far as 1 know. It is not to be wondered at, since 
only quite hypotlieiical answers could have been given. 

Nobody up tiO the present time has been in the position of 
witnessing the advent of a new flora on a volcanic island. 

After the knowledge acquired on the origin of coral-island 
floras 1 do not think I shall be deviating too far from the 
trutli in assuming that the advent of a flora on one of these vol- 
canic islands should be depicted in the following manner. The 
littoral of the island becomes covered with plants by the aid of 
seeds brought by ocean-currents and by birds in just the same 
manner as with coral-islands. The elements which compose 
the flora of this littoral belt will ascend little by little the 
slopes of the island ; this is }>os8ible, since the majority of 
these plants, although preferring a saline station, yet grow 
vigorously at a distance from the shore and at a tolembly 
great altitude. However, the further the original vegetable 
belt of the shoie ascends, the more its progress slackens. 
Lastly, it will be almost entirely by the mediation of birds 
that the most elevated parts of the island will be stocked with 
plants. When once the v^hole island is covered with a vdget^ 
able carpet, as yet not very dense, the soil will be prepared 
little by little lor the reception of other plants, the spores or 
the seeds of which are brought by the windf or by other 
agents. 

Lei us now return to Krakatao to see what we leom from 
the reality. 

It is clear, after all that has been said, that a distinction 
must be made between the flora of the shore and that of the 
mountain proper, since we already know that there ore plants 
on Krakatao up to an altitude of more than 2000 feet. 

1 visited Krakatao on two occasions between the 19th and 
24ih June^ 1886. On the shore I collected seeds or fruits of 
the following plants : — 

Heritiera Httorolie, Dryand, (1). Barringtonia speeioaa, X. (6). 
Terminalia catapi,a, X. (2). Calopbyllttm inoph^um, (9). 

Cocos Buceiftra, X. (1). Pandanus; ap (Ij. 
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The figures after the name of the plants indicate the num- 
ber of fruits and seeds collected. Subseq^uently I found on 
the shore some young shoots of the following sjieciea : — 

Krythrina, ftp. Two rypijrat’Cie, 

(’uiophyUain inophyllnm, L. Ipoma^a ]H*ft-capra), 

Oerbt^ra mlallain, (Maevtn. (lyiimothrix olcj^anH^ Buse. 

HtriiBiiLiia Boiiom, L. Scanola Koenijril, VahL 

As was to be supposed, all the plants and seeds met witli 
on the littoral of Krakatao, with the exception of Gymno^ 
ihrix elegans^ a grass common in Java, belong to the list of 
species which stock newly emerged coral-islands. 

In the interior of the island, upon the mountain proper, I 
found the following species : — 


WoUafltonia, st). 

Two spt'oies 01 Conym. 
Seneoio, 8 i). 

ScDQvola Kojuigii, VahL 


I^ankuooams. 

(lymnotlirix eloffann, Bu^, 
riiraginitei Koxuinyhii, X ah E. 
Ttmriiufortia arj^enteu, L. 


Ferns. 


Gviunogramme cftloxnelanos, 
BWhnum orientalo, X. 
Acrostichum ecandoiis, J, Sta. 

ftureum, Cav. 

Ptfrifl loDgifolia, X. 
NephroK'pia exaltata, Schott 


Nephmdium ralcnratum, Hook, 

flacciduui, ILnik. 

Ptoria aquiliiJB, X., var. 

luar^^mata, Bory, 

Ouyebium aurutuin^ Kau\f. 


Tlic determination of the Ferns is duo to the kindness of 
Dr. W. Burck. 

The list gives rise to the following observations. 

First, it IS seen that the new flora of the interior of Kraka^ 
tao ^ is entirely diflerent from that of the littoral, since there 
are only two species met with both on the shore and the 
mountain. Then the presence of four species of Compositm 
merits notice. It can hardly be doubted that their seeds have 
been carried to Krakatao by the wind, contrary to the opinion 
generally held in Iwtanical geography, according to which the 
seeds oi Compositas have hardly ever been known to be 

* 1 ali»e found two mossoA on Erakatao, Having sent thorn to Hr. v. d. 
Sande Laooste at AxoAterdam with a request that ho would determine 
them, I hoped to learn their names on my return to Europe. On arriving 
in llolltmd 1 became acquainted with the aad news of the death of i>r. v, 
d. Sande Lacosto, which had taken place during my voyage to Europe. 
It will be sufficient to atate here that the two mosses in question io 
not phiy any important part in the restocking of Krakatao. 
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tranflj>orted by the wind acmss an arm of the sea, even though 
vciy narrow *. 

Lastly, tlie great number of species of ferns constitutes the 
most interesting result of tlie inquiry. Amongst these eleven 
species of ferns there are only two, Acrostickum aureum and 
Isephrolepin ejraltata, which are widely distributed over the 
islands of the hpt regions. For these two species, which 
probably prefer a soil more or less impregnated with saline 
matters, Krakalao can offer some advantages in this respect ; 
for the nine other species this is not the case. 

Blit more than that. In order to judge of the relative 
importance of plants belonging to different groups in the re- 
stocking of a country, the point in question in the first place 
is not the number of species but the number of individuals. 
Looking at it from this point of view, I can formulate the 
result of the inquiry made at Krakatao thus : — 

Three years after the eruption the new flora of Krakatao was 
composed almost entirely of Ferns. The Phanerogams were 
only found isolated^ here and there 07i the shore or on themoan^ 
tain Itself, 

It is therefore ferns to which the role reverts of preparing 
the earth for tlie phanerogamic vegetation, which in time 
will cover the island again as it covered it before the eruption. 

There is nothing at all astonishing in the fact that nume- 
rous spores of ferns fall on Krakatao, since the wind carries 
even the seeds of phanerogams over the island ; but what is 
almost incomprehensible to any one on the spot is how the 
ferns and their prothallia succeed in living under such disad- 
vantageous conditions. Chemically and physically the vol- 
canic matter which covers Krakatao constitutes one of the 
most arid of soils. To give an idea of the chemical compo- 
sition presented to plants by this substratum, 1 reproduce the 
result of two analyses according to M. Verlxsek t ; — 



No.7o. 

No.0«. 

8i Oj, 

ej-.no 

08-00 

TiO, 

M2 

0*82 

Al,<), .... 

17*77 

1007 

I'o, O 

4«9 

2-(13 

Ke 0 

1*71 

1*10 

WnO 

0*41 

0-28 

Ctt 0 

tl*43 

illO 

MgO 

2 32 

1*08 

KjO 

2-51 


Na,0 

408 

4*04 


• The diatances of Krakatao from Bibeaia, ymnatra, and Java are 10, 
20, and 21 roilea. The two small islands ** Lang eiland and “ Vetlaten 
eiland/' which were completely laid waste at the time of the eruption, 
v.ero absolutely uninhabited at the period of my visit to KrsJ^tao. 
t K, D. M. Verbeek, * Krakatao/ Batavia, p. 
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51. Verbeck adds: the dark-coloured ash no. 7 a is pro- 
bably tl\e moat basic, the pumice no. 9 a the moat acid prouuct 
of those cast out by Krakutao in 1883.” It has been said of 
the island of Ascension that the soil resembles powdered 
glass. It is clear that the same thing might be said of Kva- 
katao. 

As for the physical conditions, the pumice-stone and the 
greyish-colouied ashes which cover Krakatuo are continually 
lieated by a scorching sun, without there being any trace of 
shade. 

With the assistance of my friend Dr. Burck I made, in the 
lalxvratory of the garden at liuitcnzorg, sowings of the fern- 
snores brought back from Krakatao on all kinds of substratum. 
\\"c wished to see whether the prothallia and young plants of 
these ferns presented any special adaptations whicn would 
enable them to overcome conditions so little favourable as 
those oftered by the soil of Krakatao. During an examina- 
tion which was of necessity brief* nothing revealed the 
presence of special adaptations either in the juotluiUia or in 
the young plunls. 

To the mind of one verifying on the spot the predominance 
of ferns at Krakatao tlm following (juestions immediately 
present themselves. How can the fern-s})orcB germinate 
under such conditions ? are there not plants of a lower order 
there, which cover the pumice-stone and the asin with a thin 
layer, enabling the spores to germinate ? In the first place 
1 thought of small lichens: but 1 did not succeed in finding 
a single lichen on the whole island. But here and there on 
the surface of the ash and of the pumice a glaucous or greenish 
layer could be distinguished, which evidently arose from Algm. 
A minute examination with the lens showed that the same 
thing existed nearly everywhere, though in a less pronounced 
degree. 1 then collected samples of the superficial layer of 
the soil of Krakatao from several places m order to exa- 
mine them at Buitonzorg. 

it apj^ara that the am and the pumice composing the soil of 
Krakatao are covered almost everywhere with a thin layer of 
Confervoid Algoe. 

1 have proved the presence on Krakatao of six species of 
these Oonfervoid Alg», to wit; one Folypothnsoy one Ana^ 
hana^ one Bymploca^ and three species of hyngbya^ I shall 
distinguish provisionally the last tnree species by the following 
names : — 

* in consequence of the indisposition which conipoUed me to return 
for eomo time to Europe. 
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Lyngbya Verbeekiana^ thickness without sheaths from 1*9 
to 3‘4 fi, with sheaths from 5 to 6*8 /x. 

Lynghyavanuttssima^ maximum thickness, without sheaths 
1’0»5 fij with sheaths 1*68 

Lynghya intermedia^ thickness without sheaths from 1*73 
to 3*45 /X, with sheaths from 1*73 to 3*45 /x*. 

liy far tlie most common of these species is Lyngbya Ver- 
heekiaiia ; next comes Lynghya minutisnima. These two 
Alga* very frequently emerge from their slieaths. 

Thanks to these six species of Algte and to their empty 
sheatlis, especially of the two Lynghyie 1 have just mentioneii, 
tlie arid soil of Krakatao is covered willi a thin gelatinous and 
hygroscopic layer. There is no doubt in my mind that the 
presence of this layer alone enables the spores of the ferns and 
of mosses to germinate. On one of the samntes of the soil of 
Krakatao I found a spore of Pteris longifolia with a germi- 
native filament of three cells imprisoned in a network of 
sheatlia of Lynghya Verheekiana, 

The Algai j>reparc the earth for the Ferns in some such 
manner as the latter do in their turn for the Phanerogams. 

Let us now supj) 08 e for an instant that Krakatao, instead 
of being only a score of miles from Java and from Sumatra, 
was isolated in the sea at a very great distance from all 
plant-beariiig land. What would talcc place? The btdt of 
phanerogams installed on the littoral of the island would 
climb the mountain up to a certain height, driving back the 
ferns, ddiis progress w'ould only be arrested at an altitude 
which no longer suited the elements of the littoral flora. 
Con^idering t)ic isolation of the island, the seeds of other 
phanerogams, fitted for existence at greater altitudes, would 
never or hardly ever arrive at this station lost in the ocean. 
Consequently llie ferns would retain their predominance for 
all time in tiie higher regions of the island, in (x>inpany per- 
haps with some Lyco{K)ds, and the phanerogams would remain 
restricted to the lower regions and to the snore. 

What we have just supposed for Krakatao is realised in 
the cases of Juan Fernandez and Ascension. 

Juan Fernandez, a small volcanic island, is situated 400 
miles from the coast of Chili. M r. Moseley says of its flora : — 
There are upwards of twenty-four species of ferns growing 
in this small island, and in any general view the fcj’us form 
a large proportion of the main mass of vegetation.’^ 

Ascension, an entirely volcanic island of about the same 
height as Krakatao, has a soil which has been described 
thus St. Helena has been called a barren rock, but it is a 
• Bo in the original. — Ens, * Annsla/ 
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paradise aa compared with Ascension, which consista of a 
scorched mass of volcanic matter in part rcaeinbling bottlc- 
glasa and in part coke and cinders.’’ In Iiis ^ Lecture on 
Insular Floras ’ Sir Joseph Hooker expresses himself in tlie 
following manner on the island and the vegetation which 
covers it : — A aniall green peak, 2800 feet above the sea, 
monopolizes nearly all the vegetation, which consists of 
l^urslane, a grass, and a Faphorbia in the lower parts of the 
island, whilhl the giTiiU peak h clothed with a carpet of fernn^ 
and here and there a shrub.” 

1 have beer» led to add these data on Juan Fernandez and 
Ascension to .show that the facts established for Krakatau do 
not constitute an exception. 

1 think, finally, tiuit I am therefore justified in stating 
that : 

J)nrin(j the advent of a neu) flora on a volcaiiic t>ttand which 
ift tinder the same conditions as KrakafaOy the Phanerogams 
will always he preceded hy Fernsy and this doubtless owing to 
the less physiological differentiation of the latter. 

After an island — or a 2^ortion of a continent — Itas been 
devastated by an (rujttion and covered trith volcanic mattery 
the vascular C ryptog ams — and csjiecioUy tin Ferns — still per- 
format the presi nt day (he same part which they very fre^ 
quentJy did in the remote periods when they j^^^^dominated on 
the cartlis surface, 

Voorscliolon, 

March /t, 18 HS 


XVII. — Notothcrium and Zygoraaturus. 

Ry 11. Lydkkker, B.A., F.O.S. 

In a short paper recently published in the Proc. R. Soc. 
Queensland, vol. v. pp. 111-llG, and plate, Mr. C. W. He 
Vis again raises the question whether the humerus referred 
by Sir R. Owen to Nototheriurn is rightly determined 

This time, however, a new point of departure is taken. It 
may be observed in passing that Mr. De Vis starts the un- 
tenable proposition that the typo of Nototheriurn being 
imperfect cannot be taken aa the real type of the genus : but 
since this does not affect the question he has raised it need not 
bo further mentioned. ^Phe gist of his contention is that the 

• De Vi«, Proc. Unn. Soc. N. S. Wales, vol. viii. p. 404. See also 
Lydekker, Oat. Fotm. Manmi. Brit. Mus. pt v. p. 101. 
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skull figured by Sir R, Owen in pis. xxxvi.-xxxviii. of his 
‘ Extinct Mammals of Australia ’ as Kofot/ierium Mitchelli 
does not belong to that genus at all. A cast of this skull, 
which I am informed by Mr. W. Davies has been somewhat 
restored, is preserved in the British Miiseuni (no. 33259), and 
is entered on p. 162 of tlje ^ Catalogue* alreaay cited. 

This skull is tlic one to which Mr. Macleay applied the 
name Zyf/omaturus trilobus. Now, so far as T know, the only 
original ])ublication of that name was in a Sydney newspaper 
of 1857 ^, and since such publication cannot be regarded as 
one entitled to authenticate the name, I have not even quoted 
Ztj^matarus as a synonym of Nototherium iii the Museum 
^ Catalogue.* 

Now Mr. De Vis states that iu this skull the upper pre- 
molar is not of the triangular type which obtains in specimens 
whic h he regards as typical examples of Nototlterium ; and 
he figures an isolated upper tooth which he considers to cor- 
respond with the premolar in question, with the conclusion 
that both this specimen and the skull should be considered as 
indicating an animal gcncrically distinct from NotAytherium^ 
for which he proposows to adopt the iiauu*- Ztjipimatunis. 

Unfortunately for this contention if the cast of the skull 
no. 33259 be carefully examined, it will l)c found that while 
on the right side the tooth in the position of the premolar is 
of the general ty|K3 of the one figured by Mr. I>e V'is, on the 
left side the pretnolar is much smaller, this being clearly 
shown in the reversed figure given by 8ir li. Owen in the 
Quart. Journ. Gcol. Soc. voi. xv. pi. vii. fig. 1. The differ- 
ence is so great tliat whereas on the right the so-called pre- 
molar is as long as the first molar, on the left shle tlie 
premolar is much shorter than the molar and is of the trian«> 
gular type which Mr. Dc Vis regards (and rightly) as typical 
of Nototherium* 

This, therefore, at once dis{>osea of the contention that 
no. 33259 cannot be referred to Nototherium* Other evidence 
is, moreover, aflbrded by the associated specimens nos. 43087, 
43087 a iu the British Museum Catalogue,’ pp. 162-163). 
Thus the former exhibits tlie base of a triangular premolar of the 
moderately large size of the corresponding tooth of the left side 
of 33259, while the latter shows the peculiar form of the ssygo- 
raatic arches and nasals cliaractcristicof that skull. No. 43087 
is most undoubtedly a typical Nototherium ^ and was referred by 
Bir B. Owen to his N* inerme j and the characters of the asso* 
ciated nasals and zygomata decisively refute the statement of 


See Owen, Quart. Journ. Geol. 8oc. voL xv. p. 108 (1858). 
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Ml-, I )<3 Vie (/, c. p, 115) that the Nototheriam skull was of 
the Diprotodont type and unlike no, 33259. 

Again, Mr. De Vis states (p. 11(5) that the mandible of 
the so-called Zygomaturus is unknown ; but no. 33259 has 
with it the cast of a mandible which apjicars to have been taken 
from a 8])ecimen associated with the cranium. This man- 
dible, although not showing the prcinolar, is that of a typical 
Notothcrium. 

Suflicient has now been said to show that Mr. De Vis has 
not a leg to stand upon in the new view propounded; and 
since he suggests that the humerus in question may have 
belonged to his so-called Zygomatunis^ the original reference 
of that bone to Kototheriuin remains, at least for the present, 
uiidisturlxid. 

There is, however, still the question as to what the tooth 
on the right side of no. 33259 loally is. Now it appears to 
me that this tooth is either an alniormality, or that it is not 
homologous Avith the tooth on the left side, or that it has been 
inserted in a skull to which it does not l>elong*. ^J'hc last 
suggestion appears to me to be the most probable one, although 
it would leave unexplained to what animul this tooth and tne 
somewliat similar one iigured by Mr. De Vis really belong. 
It is clear that the skull in question is adult, so tliat this 
tooth cannot be if it belong to that skull, while its dis- 
similarity fioiu the true molars forbids the view that it can be 

rum. 4 

On the other hand, there is a certain similarity between 
this tooth and some specimens of ** of DiproUxlon^ although 
it is larger than any specimens of tliat tooth wdiich I have 
seen. Assuming that tliis type of tooth is not an abnormal 
last preinolar of Nototherium, it may bo suggested that 
it may possibly be the deciduous of iJiprotodon, 
So far as we know at present there is no evidence of any 
tooth-change or of the presence of a deciduous in either 
Diprotodon or Nok>therium ; but the loss of such change 
being evidently an acquired character, w^e mi^ht reasonably 
expect to meet with reversionary instances in which sucu 
a change took pWe. The rarity of this type of tooth, to 
which Mr. Dc Vis alludes, so far as it goes, is in favour of 
this suggestion. 

1 can of course say nothing as to what may be the nature 
of the crushed Dipro0don4ik^ skulls wliich Mr. De Vis would 

* In writing the ^Oatalogae* my attention was not especially directed 
to this discrepancy in the two teeth. I may take this opportunity of 
stating that no. 47B40 (Cat. p. 168), which was labelled by 8ir 11. Owen 
J^otommum MitchelH, and so catalogued, really belong* to Diprotodm, 
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refer to Nototherium beyond suggesting that they may indicate 
young individuals or a small species of Diprotodon itself. 

I may add that in the ^ Catalogue ’ I provisionally followed 
Prof. Flower in not regarding Nototherium inerme as distinct 
from iV. Mitchelli ; and the foregoing considerations regarding 
the abnormal tooth of no. 83259 are somewhat in favour of 
that view. (Still there is a possibility that K. inerme may 
indicate a distinct species, and in that case the premolars 
figured by Mr. De in the plate accompanying his paper 
as types of his N. dun^nse will be certainly referable to the 
former species. The figured upper premolar is indeed almost 
identical with a cast of a tooth of the opposite side in the 
British Museum (no. M. 3643, Cat. p. 164). 

Lastly, the generic name Owenia^ proposed b^ Mr. De Vis 
for a small foim apparently closely allied to Aototheriunij is 
preoccupied at least three times over, the curliest application 
of the name dating from 1847. 


B1 BLl ( K; li API! ICA L NOTH 

Bergene Mnsenma Aursh^retnhig for 1H87. 8vo. Bergen, 188 S. 

The Annual lb* port of the Museum at Bergen for JHS7 certainly 
does not yield to its predeccNSors in intfrest. The first article, 
written in English by I’rof. 1). C. Danielssen, i« particularly im- 
|)ortant; it relates to the “ Aetinida of the Norwegian North- 
Atlantic Expedition,” and reveals the existence of what seems to b<' 
a perfectly novel sericR of characters in certain forma which would 
bo taken to belong to the Peachio and Ilyantlim type of Sea-Ane- 
xnones. The most remarkable point in the structure of these creatures 
consists in tlie pr(‘senof‘ of a complete intestinal canal, miming 
directly from the mouth to the posterior extremity, where it opens 
outwards through a regular anal poro. Of course the presence of 
a pore at this p^dnt in certain genera of 8ca-Anomones is a well- 
known fact, but in none of these is there a regularly formed intes- 
tine, and the peculiarity of the type is further increased by the 
complete division of the body-cavity into longitudinal chambers by 
septa joined throughout to the intestine. One can quite sytnpa- 
ihixe with Dr. Danielssen in the dubiety ” which he entertains os 
to tho ‘‘ systematic position of those remarkable animals/’ which 
arc not Ccnlonterates, although they certainly belong to the great 
animal-group of lladiata.” Dr. Danielsson recognizes two genera, 
which he somewhat fancifully names ^ir^ after the Bcandinavian 
Neptune, and Fenja, after a sorceress supposed to reside at the 
bottom of tho sea and to occupy herself in grinding salt ! The 
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fttructure of tho animals) which were obtained by deep dredging at 
four different stations, is dtvsvribod at some length by Dr. Daaielsseti, 
and pretty fully illustratinl on throe quarto plates. 

The two now Comulariie from tho Norw<‘giaii coast described by 
Mr. James A, Grieg in Dm second article can make no claim to tho 
somewhat romantic interest attaching to Dr. Danielsson's Actinida, 
although they also form part of the spoils of the North- Atlantic 
KxiK‘dition. They are unmistakable Alcyonarians belonging to 
known gtuuTa, namely Rhizoxmui and R^mpodinm manjari-' 
Uta^nm, and they arc carefully dcsorilmd and well figurefl. Short 
eharactiTS and an explanation of tho two plates arc given in 
English. 

Mr, Grieg also publishes the first of a projected series of arDcles 
on the fauna of the W(\st hind fjords, in which he deals with the 
animal life of the ^iloster fjord, and gives lists of the MoUusoa, Tuni- 
calu, and Gmloiiieraia which have been ascertained to inhabit that 
locality. He indicates the rarity or aimndanco of the different 
spccn*8 and has remarks upon their mode of occiirrence. The l*ori- 
fera arc noticed as Cadciiterala. 

The lawt article in tlie volume, wnntten, like the first, in English, 
shares with it in aoohigicai interest, and bears the following title : — 

A Prolandric llerrnuplirodite {Mprim gli/tlnoaa^ L.) amongst tho 
Vertebratoh.” The author. Dr. Eridtjof Nansen, Curator of tlie 
Ik^rgen Museum, dt^scriU's the circumstances which led him to the 
conclusion that tho hagtish is a protandric hermaplirodite, and goes 
in some detail into a discussion of (ho phenomena of reproduction in 
the His conclusions ore summarized as follows : — 

**]. MifXitie i/lutiaosa is a protandric hermaphrodite. Up to a 
body-longt h of alamt or 33 centimetres it is a male, after that 
time it produces ova. 

“ 2. The proportion between the posterior male portion of the 
reproductive organ and the anterior female portion is not constant ; 
the male |)ortiou is generally, however, about one third of the whole 
lengtb of Die organ. 

3. The few “ true ” males of JMgxine observed ore pixibably 
transformed liormaphroditeH. 

I'he young testicular follicles or capsules have a structure 
quite similar to that of the young ovaiian follicles. They contain a 
largo sexual coil, 8p<^rmatog(>n, which is enveloped by an epithelium, 
follicular epithelium, and a connective -tissue envelope. 

“ 5. The spermatogon is, by subdiviriou, converted into fimerma- 
tides, which are separated from i^ach other and swim in a fluid inside 
tho testicular capsules. By gradual elongation of tho nucleus, as 
well as the whole cell, the spermatides are converted into ripe apor- 
matozoa* which pass into the body -cavity when tho testicular cap- 
suJes burst, 

** (5. Nearly rijm spermato/^oa may be found in specimens of 
at every season of the year. 

“ 7* MffAUne deposits its ova at every season of the year.*’ 

Ann* & Mag, N, Hist, Scr. 6, VoL iii. 11 
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Two other natural-hiatory articles are of botanical interest, 
dealing with the diseases of certain iini>ortant plants. Both are 
from the pen of Dr. J. Bnmohorst. The first (in Norwegian) is a 
rcTision of the plant-diseases of economlo importance which occur in 
Norway, and gives the results of a sjmcial journey undertaken by 
the author for tho purpose of investigating the disoosos whi('h affect 
the principal cultivated plants, and contains his ohjHTvations ujion 
barley, rye and oats, potatoes, clover, turnips, and kal(\ also upon 
natural pino-woods, fruit-trees, hops, and roses. In the majority of 
cases the mischief is done by tungi, which is also the case with the 
disease of the black-fir (l^nus au»triam\ which forms the subject (d 
Dr. Bruneborst’s second memoir (in (;lerman). This disease, which 
attacks the needles and twigs of the trees, seems to have ht^en veiy 
injurious ; but the fungus which causes it cannot be identified fur- 
ther than that it is the pycnidian stage of an Asconi} cotan. It aho 
attacks the dwarf pine {Pinu$ montana)^ which has been planted 
over a great extent of tho west coast of Norway. This jirtp<*T \h 
illustrated with two plates. 

Tho only other article in this lieport is an account by M. A. 
Lorange of the discovery in a mound near tho Karmsund of a por- 
tion of a vessel of the age of tho Vikings ; but the antiquary will 
also find some interesting objects figured upon two plates representing 
specimens presented to tho Museum during the }ear. 


MlJBOELLANIilOUS. 

On a new Paratdtt of Amphiura. By J, Waltkk Fkwkes. 

The Secretary read a communication on the parasitism of a Crusta- 
cean in tho brood-cavities of a common brittle-star {Amphnmi 
maid)f which he had discovered while at work in the Marine 
laboratory at Newport.. 

Tho Opniurans, or brittle-stars, have two methods of development 
or metamorphosis, known as the direot aud indirect. In the indirect 
the young passes through a stage called the pluteus, in which a pio- 
visional organism is developed from which the young form bj 
budding, the provisional organism or pluteus being eventually ab- 
sorbed by the growing young of the brittle-star. Our common 
Ophiopholis (0. aeuleata) has such a pluteus. In the case of other 
Ophiurans, such as Amphiura^ however, there is no free pluteus in 
their metamorphosis, but the young are developed, without nomadic 
stages, in special sacs of the mother, called brood-saos, of which 
there are ton situated in pairs on each side of the [bases of tho] arms. 
The young Amphiura passes its early life in these sacs, at first at- 
uched by an umbilicus, afterwards free, and remains there until it 
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has reached a oontdderable si^e. Mor{)hologically both forms of 
metamorphofiia are identical ; but while certain structures, as, for 
mstuuoe, parts of the calcareous framework of the pluteiis, arc rocog- 
nizablu, a nomadic plutous is never formed in this genus. 

In collect iug adult Amphiurans in order to discover new stag(‘H 
in the development of the young my attention was often attracUMi 
to certain adults of this genus iu which a |)ortion of the U[>][)er 
(aborul) Nurtuce ot the body has a reddish colour, while in most 
speomiens the body is cboeulativbrown. This coloration was noticed 
to 1 k) ordinaril) limited to a marginal region of the body just be- 
tween the radial shields. 

It W’os invariahly found, when those adult Amjtihiurat with red- 
dish coloration on the ahoral surface of the body were dissecteil, 
that young were ubaent Irom the brood-sacs. It wuis, moreover, 
almost invariably found that m these adulu the ovary had siittennl 
a change and IiuaI degent rult'd into an amorphous mass in which 
ova were not recognizable. Jn the brooti-sacs of such, instead of 
young Ami»hiura tliore were found small packets of pink-eolourod 
ova, which, ivhen seen through the wall ot the body, impart the 
reddish colour to the aboral bod} -wall. In addition to these packets 
ot ova it was likewii^o found that the brood- cavities of many of the 
si>counens thus abnormally coloured hurboun^d a small CruBtacean. 
lu an examination of the pinkish clusu^rs of ova in the brotKi-suc 
ot the Auiphiara it was iliscovered that they are in all conditions 
of growth from the tirst stages of segmentation into a well-formed 
Naupliua. Young Crustaceans free from the jiackct of ova >veic 
also found iu groat numbers in the brood-saca. These adults were 
iden tilled os belonging to the group of Crustacea called the (’ope- 
poda. 

An interpretation of the aliovo facts seems to be that have 
hero a strangle instance ot parasitism. It is also tliought to be 
unique among tho Echiuoderms. Although many genera of para- 
si tic Coiiejiods are known, I am not familiar with recorded instances 
where these parasitic Crustaceans enter the brood-sac of an Am>- 
pfuum and destroy the virility of its host for the good of its own 
otfspring. Many mstauces of Crustacean parasites castrating other 
Crustaceans have been recorded by Giard ; but in thobo cases it bus 
not been shown that the t^abtrution of tho boat is a direct benefit to 
the otfbpring of the jmrasite itself. In Arm>hiura^ however, we 
have a condition where w© can legilimalcfy conclude that the 
umorjihous condition of tho ovary of the Amphiuva is the direct 
result of the presence of tho mother Crustooean in the brood-cavity 
of the Amphtura. We may suppose that the parent of the Crusta- 
cean made her way through the genital slits ol the Kchinoderm into 
the brood^sacs, and there spayed the Amphtmut, Packets of the 
ova were loft in the broud**scicii to develop. With the dt»«truc- 
tion of the possibility of otfspring in Amphium within her own 
brood-sacs the future lilo of the J'oung Cnibtacca was assured, and 
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wo may readily see, if the precaution of preventing the develop- 
ment of jo\xx\^ Ampliiara had not been taken, tlio young Orustaooans 
might have fallen easy prey to tho vigorously growing young of the 
brittle-star. 

Many (juestions of theoretical interest suggest thomselvos in n*- 
gard to tho curious condition of parasitism mentioned above. How 
by u theory of tho advantage which has come to tho (Jrustaoean has 
tho life within the brood-sac of Amphiarn originated ? That it is a 
manifest protection to the young (Vustuceari to be sheltered by its 
liost appears self-evident, and one can on this ground ftnd abundant 
cfius<^ for tho mode of lift* which has boon mentioned. Moreover, it 
is also a groat advantage that tbe young of tho Amphiara bo 
d(^st^>yod. Wo may then suppose* that in the evolution of this 
manner of life, after the Crustacean has found a home in the brood- 
sac of the brittle-star, tln^ ovaries of the Amphiui'a may have been 
aborted by tho parasite, and this habit of destroying tlio ovary has 
led to a survival of the young Crustacean. That habit be(‘oming 
hereditary has led to the condition of life as it now exists. Whether 
the ovaries wore lirst used as food, and in that way the habit of 
Hpiiving tho Amphinra arose. 1 cainnot say. It is possible that they 
otfe rtxl a tempting morsel to the Crustacean, and tho nclvantago 
thiia gained by the parasite over others has led through heredity 
to the condition which wc at present Hud. — Pro<\ Jiost, Soc, An#, 
///s/. Yol. xxiv. p. 31. 


The Bremf Pnze, 

The Royal Academy of Sciences of Turin gives notice that from 
tho 1 st of January, 1 the now Icrrn for C(>mj>etition for the seventh 
Jlrcssa Prize has hegiin, to which, according to tho testator’s wUl, 
Hf'icntitk' men and inventors of all nations will ho admitU^d. A 
prize will therefore be given to the scientific author or inventor, 
whatever be his nationality, who during the years 1887-00, 
‘•according to the judgment of the Royal Academy of Scioneee of 
rurin, shaU have made the most important and useful discovery, or 
imhlishcrl the most valuable work on physical and experimental 
Kcioncc, natural history, mathematics, chemistry, physiology, and 
pathology, as well as geology, history, geography, and statistics.’’ 

The term will l>o closed at the end of December 1800. 

Tho value of the pri;!c amounts to 12,000 lOilian lire. 

The prize will in no case be given to any of tho National Members 
of tho Academy of Turin, resident or non-resident. 

The IWHiihni of (he U. Awhinif, 

A. (ikxoccht. 


Turin, January Ist, 188J). 
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XVIIL — GontribiUionB to the AncUomyof the Central Nerwaa 
Syeum in Coratodaa Forsteri. By Alfred Sanders, 
M.R.C.S., F.L.S, 

[Platee Via-XIIL] 

CsMATovua has been known for so short a time that the litera* 
ture of its nervous system is by no means extensive j three 
memoirs exhaust the list of those that refer to that subject-— 
one by Prof. Huxley ♦, another by Beauregard fi and a third 
by Prof, Burt. G. W ilder to which may add^ two others 
which touch only slightly or not at all on the nervous system ; 
these are a very full account of the anatomy of Ceratodua by 
Dr. Qtinther §, a memoir which first introduced the animal to 
the notice of scientific meui and ajiother, more recent, by H. 
Ayers 11, which goes more into me microscopic anatomy. 

^ "CkmtHbutionitoMatphology, Ichthyopsida— No. 1. OnCeratodua 
Fonteri,*^ Froo. Zool Soc. 1876. 

t Bnoaphale et NerfSi Cmiieos du Cer^odm Forsterip^* Joum. de 
I’Anatomia et Phya, Oh. Robin and O. Pouchet, 1881. 

Dipnoan Brain, Osratodnaj^^ American Naturalist, roL xxi, 

5 Phil. Trana Boy. Soc. 1871. 

II Beitr’dge s. Anatomie und Physiologie d. Dipnoer/* Jenalscbe 
Zeitsobrift fTNaturwissenscbaft, Bd. x^l. 

Ann. <& Mag. N, HiaU Ser, 6. VoL iii* 
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There are a few memoirs which treat of the brain of Proto- 
pterus or Leptdoairen which will be referred to in the course 
of this paper. 

The specimons on which the present paper is founded were 
caught under my immediate supervision in the River Burnett 
at Gayndah, in Queensland, Australia. 

The treatment to which the nervous system was subjected 
was applied before molecular death could take place. 

This treatment consists in placing the head immodiatedy 
after it has been cut oif into Miiller’s solution to which spirits 
of wine has been added in the proportion of one third ; the 
solution is changed next clay and again two or three times in 
the course of three weeks : the skull containing the brain is 
then placed in a 2-per.cent. solution of potassium bichromate, 
which is changed alxiut once a fortnight, until the brain lie- 
comes sufficiently hard to be sectioned ; this occurs at various 
periods, taking a shorter time in the higher Vertebrates than 
in the lower ; in the present case the period extended to more 
than twelve months. 

The best Rtaining-fluid, I find, is an aqueous solution of the 
aniline dye known commercially as soluble blue. 

Tliis method may seem antiquated to some people, who 
think everything new must be best ; but I have always found 
it to succeed well, and it is of great advantage to persons 
situated as 1 was, who arc not in a position to attend to cutting 
sections for some time after the capture of the animals ; in 
fact 1 can recommend it as an all-round method for travellers, 
and in cases where the material is too precious to be wasted 
on experiments it is better tlian most of the new' ones, which 
although perhaps for minute points they may be good, yet are 
more or less uncertain, and are therefore not suited for use in 
the bush. 

The chromo-silver method of Golgi, for instance, as given 
in Fridtjof Nansen’s memoir •, is excellent for showing cell- 
proccsses of the brain in the higher Vertebrates, hut requires 
more civilized surroundings than are to be found in that sort 
of place lor its proper carrying out. 

MACK 08 d)P 10 Akatomy. 

Oen&i'al Description. 

The brain (PI. VIII. fig. 2) on its ventral side accurately 
fits into a depression in the base of the skull ; but on the 

♦ * The Structure and Combination of the Histological Elements of 
the Central Nervous iSystem : ’ Bergens Museum, 1886 . 
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dorsal side the cranial cavity is much larger, so that there is 
a considerable space between the walls of the cranium and 
the surface of the cerebro-spinal centres j this is filled by a 
coarse and loose network of connective tissue, the trabeculas 
of wliich carry vessels and capillaries ; this arrangement re* 
sembles that of Protopterm^ and, as Wiedersheim * remarks, 
may possibly serve to secrete the subarachnoid fluid. 

A thick nienjbrane of great toughness encloses the brain 
and spinal cord ; but towards the posterior end of the hitter it 
becomes thinner and more membranous. 

Two glandular bodies are developed in connexion witli this 
pia mater, as it may be called, it evidently corresponding to 
that structure, at U‘ast in position. Tlie posterior body, of a 
spongy character, forms a cover to the sinus rhomboidalis, or 
fourth ventricle, resembling that of Petromyzon as described 
by AliU)orn t* closes the whole ventricle with the exci'p- 
tion of a small opening at the posterior end, in this respect 
resembling the corresponding structure in Plagiostoniata ; its 
Btnicture is not so much vascular as of a glandular nature, 
lieiijg compised of a congeries of tubules wdiich appear to 
connect an upper and lower plate; externally the whole is 
connected with and passes into the tough pia mater enveloping 
the medulla oblongata, which is continuous with the mem- 
brane that encloses the remainder of the brain. 

The anterior l)ody, which Beauregard J mistook for nervous 
tissue, resembles tlje cover of the fourth ventricle in structure, 
inasmuch as its tissue is made up of tubules, but differs in the 
fact that these tubules arc more contorted ; it enters the third 
ventricle, forming a spongy mass, terttK*il by Prof. Huxley § 
the tela vasculosa, but in which I failed to discover any 
capillariei», its structure being entirely glandular. 

This spongy mass (PI. IX. fig. 6) extends to the anterior 
end of the cerebrum, separating the dorsal w^all of one side 
from that of the other, so that the lateral ventricles are not 
closed in above by nei vous tissue. At the anterior end of the 
ccrebmra the lower surface of this structure is connected by a 
lamina of connective tissue which passes between tho inferior 
internal told of the cerebrum to join the general covering of 
pia mater at the inferior surface of the brain. This fold is 

♦ ^Morphologisohe Btudien:’ Jena, 1880, p. 78. Also Jenaische 
Zoitsohr. IW, xiv. (1880). 

t Zuitsebr. f. wisa. Zool. Bd. xxxlx. (1883). 

J L, c. p. 232. 

$ X. tf. p. 2VK 
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termed the Falx ” by Prof. Burt. G. Wilder who wAs not 
certain that it was continuous with the lower surface of the 
tela choroidea. The ventricular partition is thus seen to be 
made up for a great part of its extent by tissue which is not 
nervous. The function of these two bodies is probably, as 
Wiedersheim f suggests in Protopte^^u^^ also in this case, for 
the purpose of secreting the cerebro-spinal fluid. 

Over the third ventricle the pia mater forms a sort of 
conical membranous cap, in the summit of which is found a 
body, the pineal gland ; but this shows no I'ctinal structure, 
even in the modified form described by Ahlbom in Ptiro^ 
myzon^ much less the comparatively high development 
described by Spencer J in Lacertilia and by Graaf § in AnguU 
fmgilia. This cover resembles that in Proioplerua t|, but it 
extends much higher in Ceratodus ; in Lepidoateua also 
a membrane resembling this is described by Balfour and 
Parker but this latter appears to resemble more Protapterua 
than Ceratodus in appearance. In Rkina squatina and Acan- 
thias vulgaris also there is a membranous cover to the thala- 
mencepbalon, which seems to be a homologous structure. 

The pia mater is more closely attached to the rhinenccpha-» 
Ion than to the remainder of the brain, where it can be easily 
stripwd ofl’ with a pair of forceps. On the ventral surface 
(PI. XI. fig. 16) of the medulla oblongata and the commencing 
spinal cord, immediately in front of the entrance of the ante- 
rior root ot the trifacial nervif, the anterior median fissure is 
filled up with a development of the pia mater of a semicarti- 
laginous consistence ; it is not, however, by any means of the 
structure of cartilage, but consists of thick, round, smooth 
fibres^ several of which join together into one at the external 
edge in a transverse direction, fonninjj a sort of fenestrated 
structure, whereby it becomes thicker in the central line and 
tiling off exteriorly, where it joins the ordinary membrane ; it 
appears to act as an elastic pad which would protect the me- 
dulla oblongata from sudden shock ; but why the other parts 
of the brain should not be as well protected does not appear. 

Like Protopterus^ Ceratodus presents a wide and well- 
developed meaulla oblongata connected by a narrow mesen- 
cephalon and thalamencephalon with the prosencephalon ; but 
there is no sudden angle between the former ana the latter 
as is described by Wiedersheim in Protopterus. 


• X, c, p. 646. 

J Quart. Joum. Micr. Sci. 1880, 

§ 25ooL Anzeigor, March 1886. 

11 Wiedersheim, L c. p. 71, fig. 21. 
i Phil. Trans. 1882. 


t X. c. p. 71. 


•• L. c. p. 70, 
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When the pia mater is stripped from the prosencephalon, 
the nervous tissue that remains is not of any great amount ; 
it forms a pair of thin plates, each folded so as to foim the 
outer walls and the lower part of the inner walla of two im- 

( lerfect lateral ventricles, which, as above said, are completed 
)y the tela choroidea. 1 look upon them as lateral ventricles, 
notwithstanding that their walls are not completed by nervous 
tissue ; but if it is considered essential to the connotation that 
the nervous walls should be complete, then of course the term 
ventriculus communis should be applied. The chamber thus 
formed is eloni^ated from before backward, but is narrow from 
side to side in its dorsal part ; anteriorly it communicates with 
the ventricle of the olfactory lobe uy a foramen passing 
through the neck of the same, Beauregard ^ supposed that 
the anterior part of the prosencephalon belonged to the rhinen- 
cephalon; but microscopic examination shows that it has the 
same structure as that of the remainder of the cerebrum. 

Bclow^ this cliamber communicates with an expanded bulla 
by a large oval opening extending for the whole length of 
the cerebrum ; the inner wall of this bulla is in contact with 
that of the other side, but separated by a layer of pia mater, 
and is only attached behind oy a very small transverse com- 
missure* 

The prosencephalon in Geratodus differs from that of Pro- 
topterm in the incompleteness of the nervous tissue of the 
walls t, but agrees in the hemispheres being entirely separ- 
able except for the above-mentioned narrow transverse com- 
missure, which in Proioptertis runs between the two crura 
cerebri, but in Geratodus between the posterior ends of the 
cerebrum itself. The latter also differs in the greater deve- 
lopment of the rhiuencephalon, which in Wiedersbeim’s 
figures is not shown, but which FuUiquet | by transverse 
sections demonstrated to be present indeed, but small and 
scarcely separable from the cerebmm. 

The thalamencephalou is a deep troi^h^ open above, where 
pia mater alone closes it. It is wider in front, where it com- 
municates witli the lateral ventricles by a broad opening, which 
is divided into two by the tela choroidea, narrower tehind, 
where it passes into the aqueduct of gylvius by a foramen 
nearly as large as the ventricle of the optic lobe ; above this 
latter opening is situated tlie posterior coiumissure, whicli 
is not visible oy the naked eye, nut is shown in tue micros^^o* 

• Z. 0. p. 231. 
t WieaerBht)im, I o, p. 70. 

i ^ Hochexches nur le corvesii du Pretopien^ annecUtu^'* Becueil 
Zoolngique Suisse, tome iii. (18^). 
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pical eectioiiB ; ou the posterior end of the walls, imm^iately 
in front of the point where they merge into the optic lobe, 
there is a tuberosity which transverse sections demonstmte 
to be double (PL IX. fig. 5) ; these tuberosities form the 
ganglion habenulsp, w’hich corresponds to the tuberculum inter- 
medium of Teleostei and Plagiostomata. 

Fulliquet in his detailed description of the brain of Profo* 
pfcTus anfiertens mentions tw^o tulwosities in a corresponding 
position nhich much resemble thc'^e. lie considers that 
they form part of the epiphysis. This surely must be a 
misap])n licnsion ; fl^ey might be, and probably are, remains 
of the gnnglion which supplied that sense-organ, but they 
could i)(»t Ix' ]^art of tl»at sense-organ itself. 

On the floor of the thalanjcncephalon there is visible ante- 
ri<»rly the piojecting cord of the coniinissure of the two hemi- 
spheres, which corresjwnuls to the anttuior commissure ; be- 
hind this is an opening leading into the infundibulum. 

The pituitary body or hypophysis is a large and extensive 
stiuotuie formed apparently of glandular tissue composed of 
interlacing tubules ; it seems to be much larger here than in 
Prohyf}te'm8, 

No part of the chi asm a neiwoium opticorum is visible ex- 
ternally, but on removal of the pia mater the optic tract is 
distinctly seen passing upward and backward to the sunimit 
of the optic lobe ; this is much more visible in brains pre- 
seived in potassium bichromate than in spirit preparations. 

The mesenceplialon is a paired tuberosity, small and nar- 
row% and does not present that external transverse striation, 
visible pie.sumably to the naked eye, given in fig. 20, 
taf. iii. of Wiodersbeim’s paper. Fulliquet^ lays great stress 
on the fact that in Ptotc^terue annectene the mesencephalon 
is single ; he considers that this indicates a low degree of 
development, tlie original single state of this segment of the 
encephalon being preserved. 

Although the cerebellum is not well developed, being 
merely a oridge crossing the anterior end of the sinus rhom- 
boidalis, yet it appears to exceed that of Profopterus in size; 
internally it presents a longitudinal ridge, which dw indles 
away posteriorly ; externally the position of this ridge is indi- 
cated by a median longitudinal furrow ; posteriorly it terrain 
nates in a free edge. 

The sinus rhomboidalis is a broad shallow trough which 
diminishes posteriorly ratlier suddenly ; its widest part is just 
behind the crura cerebelli. The floor is flat, and in the central 


L. i p, 20. 
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line two longitudinal ridges^ separated from each other by a 
median longitudinal furrow^ are faintly visible ; at the ante* 
rior end two otlier longitudinal ridges appear, which contain 
the ganglion of origin of the anterior root of the trifacial. 
These two pairs of ridges pass beneath the cerebellum, and 
the central ones are traceable into the acjueduct of Sylvius. 
Posteriorly this ventricle paaiies by a loiig funacl-shapeJ 
pai^gc into the central canal of the corda spinalis. 


Apparent Origin of the Cranial Nerves, 

Second pair (PI. VIII. fig. 1, n. 2). — The optic nerves, 
which are of small size, pass after a long course each througli a 
forunieii whicli appears to correspond to the optic foramen. 
Each one is closely attached forashort distance to tliefirst branch 
ot the trifacial nerve ; but it is |X)ssible to separate them by 
dissection without injury to either. The nerve, then passing 
between tlie origins of the eye-muscles, enteTs the eyeball. 

Third pair (PI. Vlll. fig. I, n, 3). — The oculomotor 
arises in tlm usual position at the base of the oj)tic lobe in 
what Alilborn terms the epichordal part of the brain, and 
passing out of the brain through its special foramen, it 
immediately enters the sheath of the first branch of the tri- 
tacial, from which it cannot be dissected without injury; 
after a short distance it abandons its companion, and, taking 
an independent course, can be traced to the muscles of the 
eyeball. In Proiopterus Wiedersbeim was uncertain about 
the origin of the corresponding nerve, thinking it might be a 
branch of the trifacial. Fiuliquct*, however, found its 
origin in the usual position^ but supposed that tlie first branch 
of tlic trifacial shared its distribution ; if this should be the 
case in l^oiopieriis it certainly is not so in Ceratodns^ although 
of course in the latter case there may be an iutercliange of 
fibres, Serres t absolutely denies the existence of this nerve 
in I^otopterm^ as also ot tlie fourth and sixth. 

Fourth pair, — 'J'he trochleares are too sriiall to be seen in 
a macroscopic dissection, which justifies Serres in denying 
their existence ; but when we come to the microscopic de- 
scription it will be seen that their presence is demonstrable iii 
the transverse section of tlie part between the optic lobes and 
the cerebellum, where their decussation and emergence from 
tlie brain are distinctly to be seen (PI. XI. tig, 9). 

Fifth pair, — Trifacial arises by two roots immediately 
behind the junction between the cerebellum ami the rcstiform 


• L, €. p. IK). 


t Compt. Utiutl. 1803, p. 570. 
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bodies ; the anterior is the largest ; on it the easaenbrn gfan- 
glion is developed^ after passing through whi^ it joins the 
posterior root, which arises a short distance behind the ante* 
nor root, ana immediately divides into two branches, which 
join the anterior root just beyond the ganglion. 

The branches of the trifacial in Ceratodua do not exactly 
coiTespond to those of this nerve in Mammalia, but seem to 
be more generalized, and the distribution of the various 
trunks appears to be interchanged to some extent. 

The first branch, which may be looked upon as the ophthal- 
mic, is given off from the anterior root before its junction with 
the two branches of the posterior root. It passes out of the 
skull through a special foramen into a fossa, which is occu- 
pied by the temporal muscle and which is not divided from 
the orbit ; it passes forward closely applied to the outside of 
the skull, where it is joined by the oculomotor nerve, as 
already mentioned ; it then passes round a process of the bone 
nameci by Prof. Huxley the pterygo-palatine to the outer side 
of the olfactory lobe ; it then crosses the olfactory sac, imme- 
diately in front of its connexion with the olfactory lobe, to the 
outer edge of the cartilage dividing the two olfactory sacs and 
lobes from each other, which is termed by the same authority 
the mesethmoid cartilage ; it then passes forward between the 
olfactory sac and this cartilage, and finally dividing into two 
branches, is distributed to the external skin of the central 
portion of the upper lip. 

The posterior root (rl. VIIL fig. 1, co.) gives off close to 
the junction of its two branches with the anterior root a com- 
municating branch to the vagus ; this curves round through 
the outer wall of the ear-capsule, external to the semicircular 
canals, and joins the vagus just beyond where the branchial 
nerves and the visceral brancii are given off, so that it only 
joins the ramus lateralis ; it thus differs from the L^idoairen 
paradoxQy in which, according to Hyrtl the communicating 
branch joins the ganglion of tne vagus, whereas here it effsots 
a junction beyond it. 

The junction between the anterior and posterior roots of 
the trifacial takes place in a slightly different manner on the 
two sides ; on the right side the whole of both roots join at 
once, on the left side there is a supplementary junction in the 
shape of a short branch from the posterior root which joins 
the anterior root at some distance along its course. 

The nerve (PI. VII L fig. 1, nt,) resulting from this junction 
may be looked upon as the combined superior and inferior 
maxillary ; it divides into two branches, an external and an 

♦ Ahhaiidl. d. konigl, bohmiach, GeM^Uiich. d. Wiss. Bd. iii. (184d-4). 
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internal branch ; at the anterior border of the temporalis 
muscle both these give off twigs to the floor of the orbit ; the 
external branch then goes forward over the membranous bag 
which is situated above the side of the mouth. This bag has 
no communication with the olfactory vestibule, on the outside 
of which it is placed, but opens externally behind the an^le 
of the mouth through a special apcrtui*e. The nerve ulti- 
mately divides into two branches, each of which gives off 
terminal filaments in a fan-like manner, which are distributed 
to the deep side of the upper lip, external to the termination 
of the ophthalmic branch. 

The internal division takes a turn inward and divides into 
two branches ; the first goes directly down ward and enters the 
upjicr border of the mandible, in front of the origin of the 
temporalis muscle ; the second, which may Ini KK)kod upon 
as the palatine nerve, passing l>eneath the ophthalmic, plunges 
downward inunediatelv in front of the pterygo-palatine bone, 
and is distributed to the pad of mucous membrane situated on 
the roof of the mouth. 

Sixth pair. — The abducens was not found in any of these 
specimens. 

jSsv6ntA/)air(Pl. VIII.fig.l,«.7.). — The facial arises imme- 
diately ventrad of the origin of the {>osterior root of the trifacial; 
it has a single root, which does not join either the fifth in front or 
the acusticus behind, as is the case in Proiopterus in which 
also, according to Fulliquet, it has two roots, but passes directly 
outward through the mass of cartilage on the outer side of the 
ear-capsule, which is probably the petrosal ; it terminates by 
being distributed to the integument outside and in front of 
the branchial chamber ; close to its origin it gives off from 
its under surface a branch which plunges down iu the card* 
Inge at the base of the skull and divides iuU) a pair of trunks — 
one, passing forward through the base of the skull beneath 
the brain, eventually supplies the anterior part of the roof of 
the mouth, inside and between the olfactory sacs ; the other 
passes back and supplies the middle and outer part of the 
anterior wall of the branchial chamber. 

Eighth pair (PI, VIII. fig. 1, n. 8). — The acusticus arises 
by one root behind and beimth the trifacial, in close contact 
with Um origin of the facial ; its root emerge obliquely. At 
its origin tlie anterior margin is slightly higher on the left 
side and slightly lower on tms right than that of the facial ; 
but its posterior margin is on the same level on both sides. 
Tliere is no accessory acusticus to be found here as is the case 
in l\*oUpterus. This nerve divides into two main trunks, 
• Wiederahoim, /. c. p. 76, %. 10. 
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which are distributed on the inferior surface of the otic vesicle, 
one branch going to tlie external, the other to the internal 
division of that vesicle. 

Ninth pair , — The glossopharyngeal has not a distinct and 
independent root in Ceratoaud^ but is a branch of the vagus, 
and will be described with that nerve. 

Tenth pair (PI. VIJl. fig. 1, «. 10). — The vagus arim‘a by 
five contiguous roots on the right side and by four on the 
left ; the outer and anterior root is the largest in both ceases. 

The first branch is given off at right angles to the course 
of the nerve and is the glossopharyngeal ; after a short course 
this branch enlarges into a ganglion, the distal end of whicti 
is the broader; from this ganglion three branches are given 
off. The most anterior, v Inch is the largest, plunges down 
in front of the bianchial chamber and sup[)lies tlie membrane 
lining the anterior wall of that chamber; the middle branch 
is supplied to the membrane between the first branchiai arch 
and the anterior wall of the branchial chamber; the third 
branch runs along the first branchial arch between the two 
lamellce of the branchire to the ventral surface, where its 
termii ating branches arc distributed to the pharynx. 

A short distance behind the glossopliaryngeal a large gan- 
glion is attached to the interior surface ot tiie main truiik of 
the vagus (PI. Vlll. fig. this ganglion ends in 

three e^xpansions, having first given off a small communicating 
nerve to the glos.sopharyngeal ; the three terminating gan- 
glia BUp])ly branches to the membrane closing the sjmees 
between the branchial arches, and each give^ off a nerve 
(PI. VUl. fig. 1, //.) which runs in a groove at the base of the 
branch ia* to the ventral side, where it terminates in the same 
way as the branchial branches of the glossopharyngeal. In 
addition, the third swelling gives off a loige nerve, which 
})asBcs on behind the brancliial chamber and becomes the 
visceral branch of the vagus. 

The main continuation of the nerve, after giving off* the 
above-mentioned ganglion, passes backward along the side of 
the vertebral column as the ramus lateralis (PI. Vlli. fig. 1, 

r./.). 

The origin of the vagus, as thus described, differs consider- 
ably from that of the corresponding nerve of Frotopt&rus^. 
in which it arises by both dorsal and ventral roots, which all 
end in the ganglion, the consequence being tiiat none of the 
brunches are independent of that body. 

Two nerves arise from the ventral side of the posterior end 
of the fourth ventricle bcljind the vagus ; they originate like 
^ W iederMlieiaiy L c. 
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the ventral roots of the spinal nerves, except that they have 
two contiguous roots instead of one. wliich shows that each 
one onglil to be c^ounted as two. Tney have no dorsal roots, 
and take a long course in the vertebral canal before passing 
out through their respective foramina, which are high up in 
the vertebral arches on the same level as theforainina thi*ough 
which the doisal roots of the succeeding spinal nerves emerge. 

It is possible that they may correspond to the two ventral 
roots of the vagus, as described by Wiedersheim *, but here 
they certainly do not join tlie vagus. They cannot be looked 
upon as the hypoglossal, as the course usually followed by 
that nerve in fishes is here pursued by tlic second and third 
spinal nerves; their course outside the skull Wiis not made 
out, but it is improbable that they would join those nerves, 
as the intervening trunk, which is the first s}>inul nerve, does 
not do so. 

The ganglion (PI. VIII. fig. 1, ffn.) of the spinal nerves 
forms an angle in the cartilage of the vertebial arch, and 
extending down near the outer edge to the level of the tioor 
of the verUdiral canal, it is there joined by the ventral root, 
which has itself passed through a distinet foramen. 

The hyiJOgloHsal appears to be represented by the second 
and third spinal nerves, which pass into and supply the 
anterior fin. 


Central Cavities. 

The central canal (PI. XI. fig. 15, c. ca.) in the spinal 
cord is ratlier large comparatively sjmaking ; its long diameter 
is placed from side to side and it is compressed from uliovo 
downward. In its progress forward the canal gradually 
w idens, the lateral ends become pointed by degrees, and on 
approaching the posterior end of tlie fourth ventricle the sharp 
angle formed by these pointed extremities slightly turns 
downw'ard. At this jioint the canal is a large and extensive 
channel occupying about one third of the extent of the sec- 
tion ; the floor is convex and the roof is vaulted. A short 
distance in front of this region a depression or notch appears 
in the roof, which is attached to the dorsal edge of the section 
by a plug of connective tissue separating one side from the 
other; this depression increases as the canal deepens, until 
finally the fourth ventricle or sinus rhomboidalis opens out ; 
the walls recede, the floor becomes wider, and the section 
enlarges in every direction — an enlargeinont due partly to the 


• Z. c. p. 70, lig. 19. 
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increase of the parenchymSi but principally to the expansion 
of the lumen. 

The posterior part of the floor of the fourth ventricle pre- 
sente the same form as that of the anterior part of the funnel- 
shaped termination of tlie central canal^ except that at the 
lateral part the junction of the floor with the walls is more 
rounded and less sharp tlian further liack. 

The two multiaxial fibres, a description of which will be 
given presently, form a couple of ridges projecting into the 
floor; oetwcen the two there is a depression, and again on 
each side another leading to the lateral parietes, w^hich are 
here perpendicular. Further forward the two prominences 
become higher and more marked, and contain not only the 
multiaxial fibres but also some of the fibres of the ventral 
columns ; they correspond to the longitudinal ridges which 
are seen on the floor of the sinus rhoraboidalis in the Plagio- 
stomata. 

In the wall of tlie ventricle there now appear two tubero- 
sities, one forming a club-shaped dorsal termination, like a 
coping to a wall, w hich belongs to the trifacial (PI. X. fig. 16, 
V, the other situated lower down, just above the junction 
witli the floor ; towards the }X)sterior end this is a long, low, 
flat swelling (PI. XII. fig. 14 , jf.), but further forward it 
gradually sinks down until it becomes a small rounded 
eminence ; this corresponds to the bead-like tubercles on the 
floor of this ventricle m ScylHum^ although it is here a ridge 
and not discrete formations. 

The fourth ventricle passes beneath the cerebellum without 
any diminution in size (PI. X. fig. 11) ; on the contrary, it 
gradually widens from behind forward ; at this part a low 
broad tuberosity belonging to the trifacial is visible. Towards 
the anterior end of the cerebellum (Pb Xlll. fig. 10) this 
swelling disappears and the depression between the ventral 
columns loses its gentle contour and becomes a triangular 
trough, with the sides meeting at an angle at the bottom : 
here the lumen is more contracted, and its space is diminish^ 
by the projection of a process from the roof of tlie cerebellum. 

In the ventricle (PI. XI. fig. 9) of the mesencephalon or 
aqueduct of Sylvius the floor gradually deepens into a narrow 
fissure, which eventually opens into the infundibulum | in 
addition to the fissure in tne floor of the optic lobe there is 
one in the roof which extends for the whole length of the 
lobe. 

In the region of the anterior end of the optic lobe an oflPshoot 
of the fissure on the floor is observed to be directed backward ; 
this can be traced beneath the floor of the optic ventricle for 
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some distance* and ends in a cuUde^-sac immediately in front 
of tlie point wncre the infundibulum detaches itself from the 
under surface of the brain to pass down to the hypophysis. 

From the point where the ventricle of the optic lobe joins 
the infundibulum the latter proceeds obliquely both upwards 
and downwards, upwards through a membranous tube to the 
epiphjsis and downwards to the hypophysis ; at the point of 
junction with this body the pia mater splits into two layers, 
one going to envelop the hypophysis, while the other passes 
over to the opposite side ana shuts in the lower end of the 
infundibulum, so that there is no actual communication 
between this passage and the cavity of the hypophysis, as is 
the case in Scyllium ; neither is this passage completed b^ 
nervous tissue, but the lower end is closed merely by this 
membrane. 

Anteriorly the third ventricle communicates by means of a 
ventriculus communis with the two lateral ventricles in the 
cerebrum, the walls of which are completed by the tela cho- 
roidea ; each of these again communicates anteriorly with a 
ventricle in the olfactory lobe. 

Microscopic Anatomy of the Brain. 

Cerebrum, 

On inspecting a section through the dorsal wall of the 
cerebrum (PI. XIII. fig. 22) it is possible to make out four 
layers counting from the surface turned toward the ventricle, 
which is lined by an endothelium continuous with that of the 
remainder of the cavities of the brain. The cells of this endo- 
thelium send processes into the parenchyma of the cerebrum, 
and carry on their internal suitace a flat disk, which, with 
those of the contiguous cells, form a membrane which lines 
the ventricle and in some places shows the remains of cilia. 

The most internal of the four layers of the parenchyma of 
the cerebrum consists of cells which occuny about oue quatter 
(more or loss) of the thickness of the cerebral wall. 

External to these cells the second layer, composed of a 
finely granular neuroglia, occupies rather more than one 
fourth of the total tliiokness. 

The third layer consists of cells larger but much less nume- 
rous than those of the first layer. 

The fourth or external layer is occupied by a zone of granu- 
lar neuroglia, which extends to nearly half of the total thick- 
ness, filling space between the third layer and the outer 
edge. 
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These measurements are approximative oulj and vary 
somewhat in different parts of the cerebrum. 

The cells of the inner layer are generally spherical in shape, 
but some oval and pyriform ones are also met Avith and even 
occasionally fusiform ones are seen. They range in size from 
0*0084 millim. to 13 /li in diameter; they show a peculiar 
tendency to become vacuolated, in which state they resemble 
the a[)nearance presented by Infusoria when too much corn- 
pressed ; this vacuolation is caused probably by the j)re8erva- 
tive fluid not penetrating with sufficient quickness through 
the parenchyma, as it is only found in those cells which 
occupy the internal surface. When the cells are in this state 
the tiiicleus and the nucleolus are obscured ; but in the normal 
cells they arc quite distir.ct. These cells are closely crowded 
together and give off proc<»s8os which join the fibrillar network 
of the neuroglia with which they are surroundftd. 

In the second layer the fibrils permeating the neuroglia of 
which it is composed have a decidedly longitudinal direction 
and arc probably continuations of the fibres of the crura 
cerebri. 

The cells of the tliird layer arc on an average of a larger 
size than those of the first or internal layer ; they range from 
17 /Lt long and 14 wide to 30 ^ long and 12 /i wide; they 
are not so closely packed together, but are rather sparsely 
scattered along the zone which they occupy; they usually 
give off’ two or three thick processes instead of numerous fine 
ones ; they resemble the larger cells in the cerebrum of the 
Teleostei, 

In some places the first or internal layer extends through 
tlie parenchyma of the second layer and becomes continuous 
with the third, so that the intervening neuroglia loses its 
distinct individuality and the three layers merge into one. 

The fourth or external layer is entirely or very nearly 
devoid of cells, and consists of a fine fibrillar nctworfc imbed- 
ded in a finely granular neuroglia, having the usual characters 
and showing a slight tendency to radial striation. 

The palissade cells of the external surface are very slightly 
developed and are scarcely perceptible; yet when they dfo 
occur they send processes into the interior, as in Plagiosto- 
mata and Teleostei. 

The above-described arrangement occurs in the dorsal wall 
of the cerebrum. Tbe ventral parietes forming the bullce 
offer a slightly varying disposition of the elements of the ner- 
vous substance. Here the central layer of cells is absent, 
and only two layers are observable — one internal, composed ot 
cells altogether resembling those which form the internal 
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layer in the dorsal walls ; the other, made up of the ordinary 
neuroglia, extends to the outer surfacjo ; the line of demarca- 
tion between these two layers is irregular ; sometimes isolated 
portions of neuroglia penetrate into the stratum of cells, and 
on the other hand groups of cells project into the neuroglia ; 
the cells are arranged more loosely in some parts, in other places 
they appear to be more closely packed together. The stratum 
of neuroglia varies in width from one third to nearly one half 
of the thickness ol‘ the walls, the remainder of the apace 
being occupied by the cells. 

Loh% olfaciorii. 

In the structure of the olfactory lobes (PI. XI IT. fig. 21) 
one may distinguish four layers interposed betw(*en the endo- 
thelium, which lines the very large ventricles and which is con- 
tinuous with that of the cerebrum, and the external surface. 

Internally is seen a layer of cells resembling in every respect 
those of the inner layer of tlio cerebrum, with which they are 
continuous ; their measurements also are very much about 
the same; they vary in diameter from 10 ya to 0 0145 millim. 

External to this layer of cells is a space occupied by a 
finely granular neuroglia, in which a fibrillar network is found 
having a general longitudinal direction. Longitudinal fibres 
of a larger size occur .scattered through this layer ; these are 
ill some places collected into a bundle immediately internal 
to the onter layer; these fibres have fusiform cells developed 
along their course, which cells are of a larger size than those 
of the inner layer; their size varies from 0*0259 millim. long 
and 0*0125 broad to 12 ft long and 0*0098 millim. broad ; they 
follow the curves of the ventricle, so that they sometimes 
become visible in a transverse section, as in the figure. 

As Fritscdi has justly remarked, the glomeruli are as cha- 
racteristic of the olfactory lobes as the Purkinje cells are of the 
cerebellum ; they occupy the external part of the lobe in 
OeratoduSy as in rlagiostomata and Teleostei, and they present 
the same sort of structure. The fibrils which proceed from 
them constitute an external layer, which ultimately contributes 
to form the olfactory nerves. 

At the anterior end of the ventricle there is a corresponding 
arrangement of the^ layers from behind forward, so that they 
surround the ventricle in concentric strata. Anteriorly the 
fibrils of the second layer form a distinct bundle, the outer 
fibrils of which go to a group of glomeruli situated lu the 
centre of the anterior wall of the ventricle, while the inner 
fibrils pass over to the other side. 
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On comparing a section throagh the olfactory lobe with one 
through the cerebrum, it is possible to imagine how the 
former could have been evolved from the latter. Tlie internal 
layer of the olfactoxy lobe resembles in every respect and is 
continuous with the internal layer of the cerebrum, the second 
and third layers of which would correspond to the middle 
layer of the olfactorv lobe, while the glomeruli would be the 
condensed external layer of the cerebrum. 

This idea is support^ by the fact that the three internal 
strata of the cerebrum equm in width the two internal layers 
of the olfactory lobe, while the external layer of the former is 
much wider than the zone of glomeruli, which are undoubt- 
edly formed of more condensed substance than the neuroglia 
of tlie cerebrum. 


ITjfpoarta. 

The hypoaria (PI. IX. fig. 6) as distinct structures seem to 
be represented in Geraiodm only by the laminse of nervous 
tissue which form the walls of the infundibulum. 

Their structure resembles that of the cerebrum, that is to 
say, there exists a layer of cells on tlie inner surface, and 
external to this the parenchyma is occupied by neuroglia, in 
which a fine network of fibrill® is imbeaded. 

The larger cells which characterize the third layer of the 
cerebral walls are here absent. 


Lohi (jptici. 

The optic lobes (PI. XIL fig. 8, PI. XI 11. fijp;. 23) have a 
structure comparable to that of the optic lobes of the Plagio- 
stomata. On the internal surface tnere is seen the layer of 
endothelial cells which line the aqueduct of Sylvius and are 
continuous with the endothelium oi the remaining cavities of 
the brain. 

External to the endothelium four layers may be distin-* 
guished fh this structure. 

The first is a layer of cells the great majority of which are 
spherical, but many are pyriform or oval ; each sends a pro- 
cess from one side in a raaial direction, which may be traced 
into the parenchyma of the interior of the lobe ; the cells in 
this layer show a tendency to be arranged in clusters on these 
radial processes, in the same way as in the corresponding 
layer of the tectum lobi optici in Teleostei, but the arrange- 
ment is not 80 well marked here ; many of them resemble the 
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cells of the internal lajer of the cerebrum. Their size is about 
16 fjL in diameter. 

Placed externally to these cells there is a zone of transverse 
6brilfl which, proceeding upward, eventually collect into the 
transverse comniisaurc on the dorsal part, to be mentioned 
presently"; they are derived from fibres coming forward from 
the region about the floor of the ventricle, being originally 
derived from the lateral columns of the cord. 

These two layers occupy about lialf the thickness of the 
section ; many cells of the same size or larger than those of 
the first layer are seen to be scattered! throughout this part, 
and, in addition, fusiform cells arc to be found which are 

f daced, some in a radial, others in a transverse, direction ; the 
atler give a process fmm each end which joins the transverse 
fibrils ; irorn the former processes run out to join the radial 
fibrils, which are visible traversing this stratum from the 
internal la^cr ; these radial cells in some cases may l)e observed 
to give ofl from one end a comparatively broad process going 
towards tlie inner margin of the lobe, and from the other end 
of the cell a fine process which goes towards the outer surface 
and is soon lost in the parencliynm. 

Tlicsc cells measure from 2b /a to 32 in length and from 
10 /i to 15 fi in breadth. 

The thiid layer, counting from the internal surface, has a 
smooth, finely granular neuroglia, in wliich an extrcmelv 
ininuto radial stnation can be detected ; it occupies about half 
the remainder of the section. 

The fourth or external layer consists principally of longi- 
tudinal fibrils, which are the continuation of the fibres of tlie 
optic tract ; in this zone a few cells are very sparsely scat- 
tered. The neuroglia in which these fibrils and cells are 
imbedded is coarser than that of the third layer and is per- 
meated by a fibrillar network. 

In the central line of the roof, close to the dorsal surface, 
there is a transverse commissure, formed of very fine fibrils, 
which are derived from the second layer of the optic lobe above 
described ; it corresponds to the transverse commissure in the 
tectum lobi optici at Tcleostci and the optic lobe of Plagio- 
stomata. 

Precisely in the region where this commissure occurs there 
is a ganglion of large cells (PK XII, fig. 8 , t c. op.), which 
corresponds to the roof-ganglion of Plagiostomata Dach- 
Kerne of German authors;. The greater number of these 
cells are in close apposition to the endothelium which lines 
the fissure present in the roof of the optic lobe ; but a few are 
placed with their broad ends contiguous to the outer surface. 
Ann* dk Mag. N. JIisL Ser. 6. Vol. iii. 13 
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They are usually pyriform, having a process emerging from 
the |)ointe(l end, winch process is directou radially, ». e, towards 
the niiier surface, thus differing from the corresponding cells 
in the Plagiostoniata, where the corresponding cells send pro- 
cesses in a transverse direction towards the outer side. Tliere 
also occur others which have a fusitorm shape ; these send a 
process from each end, one being larger tlian the other. The 
fusiform specimens are found in the part of the ganglion whi(5h 
is situated close to the inner edge, while the pjrifonn ones 
are found near the outer edge. Their size varies between 
82 fi long by 4 /x broad and bO /x long by /> /x broad. 

These cells resemble the colls of tlic ventral ganglion of tlie 
spinal cord as to the nuclei and nucleoli, tlumgli differing 
much in shape. The nuclei arc more d(*eply stained than the 
cell-contents, and the nucleoli have a clear space round them. 
Occasionally these cells exhibit tw'o nucleoli, which are situa- 
ted a short distance apait ; in this ease the clear space is 
single but elongated in shape, and meanwhile the nucleus 
remains unaffected ; whether these were cascft of cell-division 
I could not determine, the staining-fluid employed notsliowiug 
any pattern of karyokinesia. 

A ganglion containing cells which resemble these in form 
and position are found in the corpora quadrigcmiria of Echidna. 
This fact gives an additional argument in favour of the theory 
that the optic lobes of fishes boinologizc with the corpora 
quadrigeinina of JVIammals ; as these bo<lics in Echidna are 
undoubtedly the same as in the Mammalia, so if the former 
correspond to tlic 0|)tic lobes in fishes, ihc latter must do so 
also, since things that are equal to the some are equal to each 
other. 

At the posterior part of the optic lobe there is a proble- 
matical body (PI. XII. fig. 8, d) which I have not met with 
elsewhere ; it is situated at the outer and lower edge of the 
lobe, w here it forms a swelling apparently attached to the 
outer side of the lobe, from which it is distinct. It consists 
of small spherical cells imbedded in a network with large 
meshes composed of fibrils ; its signification is not apparent, 
but it appears to be connected with the transverse commissure 
of the medulla oblongata. 


Gerebellum. 

The cerebellum (PI. XIII. fig. 10) has a structure corre- 
sponding to that found in Plagiostomata and Teleostei, and, 
indeed, of the whole vertebrate kingdom. 
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Four layers are to be dirttinguiHlied from within outward 
viz. the fibroua, the granular, intermculiate, and molecular. 

fibrous layer conaifits of nerve-fibrca situated cIosj 
beneath the endotheliarii ; th<‘y run obliquely backward and 
eventually form the crura cerebclli ad inedullain ; some fibres 
also of thiH la^er |)aas through the granular layer ; they come 
no from the internal tuberosity on each side, then turn down 
along the main lamina of the cerebellum. 

The granular layer occu|>ie8 the H[)aee biitween the fibrous 
layer and the intermediate; it consists of spherical cells wliicdi 
are imbedded in a loose network of fibrillse, to which they 
give o(f proct'sses. 

The intermetliate layer, v\hlch comprises the Purkirijc cells, 
is conterminous with the inohamlar layer, to which it might 
appear to belong ; but as these cells sen I proe ‘sses not only 
into the molecular but also into tlnj granular layer, the,y 
might be saitl to belong to botli ; therefore it is perliapi 
bettor to make them into a separate layer, as they are struc- 
tures charactei istic of the cerel)elluin. 

Those Purkinje colls, as semi iu a horizontal section, have 
a very irregular slmpeand give off numerous processes ; some 
have five, tour of which go more or less obliquely into the 
molecular la^er, Hornctinie.s dividing diehotomously ; the fifth 
in this 8p<*cnuen g(K*s directly into the granular layer. In 
other cases tlicoc cells present a tjuadrangular form ani 
show four processes, the long axis being placed radially or at 
light angles to the surface; in these forms two processes pa.ss 
into the molecular layer and two into the granular ; iu ona 
case one of the latter processes could bo traced into tlio 
bundles of the fibrous layer. Other forms also are found, 
Bome with three processes and others only with two, the latter 
being fusiform in shape. The form ot these cells in CSsra- 
t4)dm does not appear to be fixed, since they vary so much 
more than is the case in Plagiostomata and Teleosteu 

In longitudinal and vertical sections these cells are more 
often fusiform or take on the shape of an isosceles triangle, 
which allows that they arc more compressed in this direction; 
in the latter case the apex sends a process into the granular 
and the base sends two pocesses into the molecular layer. 

At the anterior end of the cerebellum the molecular la^er 
forms a mere cap on the summit of this segment of the brain ; 
but on proceeding further back it is seen to extend laterally 
over the crura, carrying the other layers with it, but not ex^ 
tending so far over the restiform bodies as in some Plagio* 
stomata ; but where the latter become clear of the oerebellam 

13 ^ 
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a smaU piece of the molecular layer is left on their summit, 
forming a sort of rudimentary resemhlanco between the tw^. 

The molecular layer shows as its most conspicuous clement 
the processes of the Furkinje cells, which pass towards the outer 
surface and there form a comparatively coarse network, which 
in some places gives a diamond-shaped pattern, like cross 
hatching ; this is caused by the terminal branches of the 
processes dividing dichotomously at their extremities and 
so obliquely crossing e^ich other ; the fibrils resnltiug from 
this division are much larger than those which form a minute 
network, which fills up the intervals between them ; the latter 
have a general tendency to a longitudinal direction, especially 
well marked towards the outer surface. 

In addition to these two sets of fibrillar network there are 
to be found sparsely scattered through the molecular layer oval 
and roundc/d cells, some of which give off proces.ses from their 
longer axis. The largest measure 2d yii long by 0 0155 millim. 
wictc and their size varies between that and the smaller ones, 
which are 0*0155 millim. long by 13 /li wide. The sphcricml 
cells have the a])pearance of those found in the granular 
layer, and have aliout the same diameter, some being slightly 
larger. I could not make out that they gave ofl’ any pro- 
cesses. 

In addition to these there occur also cells of a more elon- 

f fated type, approaching the fusiform ; these measure 24 ft 
oiig by U’0114 millim. broad; they hove a large granular 
nucleus, but no nucleolus can be detected ; cells are mso seen 
which form a transition to the oval shape. 

^riius there is found in the molecular layer a regular tran* 
sition from the spherical, passing through the oval, to the 
fusiform type of cells : the latter give off a process from each 
end, the one directed towards the outer surface being the 
thicker of the two and traceable aa far as the outer edge, 
where it may be seen to join the network of the radial pro- 
cesses of the Purkinje cells. 

Other cells are to be observed which are situated close to 
the outer edge ; they resemble the oval type ; in some places 
th^ form a thin layer. 

The external surface of the cerebellum is bounded by an 
epithelium formed of rounded cells, which carry on tlieir ex- 
ternal surface flat membranous exfmnsions, corresponding to 
but more substantial than those found on the inner surtace 
facing the ventricle. This exterior layer of epithelial cells 
resembles the palissade cells (<< Stiftzelle ’’ of in the 

Plagiostoroata ; but their processes which penetrate the 
molecular layer arc much less marked. 
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Spinal Cord. 

In a section through the spinal cord taken a short distance 
behind the j)08tcrior end of tne sinus rhomboidalis the follow- 
ing structures may be distinguished : — 

Three pairs of columns in the white substance, viz. the 
ventral, between the two ventral roots of the spinal nerves, 
the dorsal, Imtween the two dorsal roots, and the lateral, 
between the dorsal and ventral roots. 

1 'he nerve-fibres of the ventral columns are on an average 
of a larger size than those of the other two columns ; hut 
they do not predominate to such a degree as in the Teleostci. 
On the otlier hand, many large-sized fibres are scattered 
throngli the lateral columns, which thus show a general 
average ot larger-sized fibres than in Teleostei. 

Contrary to what is the case in ProtopteniSy where the 
grey substance, according to Kulliquet*, repeats exactly tho 
exterior form of the spinal cord, it here has a highly irregular 
outline. Jt extends on each side of the central canal in a 
semilunar form, the concavity being directed downwards ; 
the two ventral horns expand into club-shR[K>d extremities. 
The dorsal is more irregular in shape, consisting of larnellm 
of grey substance, springing from the substantia gelatiiiosa 
centralis on each side of the canal and being directed towards 
the dorsal surface. 

Tho grey substance gradually diminishes in going back 
until at the posterior end of tlie cord it nearly disappears. 

The concavity of the gniy substance coincides with the 
convexity of the ventral columns, on the summit of which 
the two multiaxial fibres are imbedded ; these occupy a 
position corre 8 {>onding to that of the Mauthner’s fibres in 
Teleostei. As far as I can discover, they arc distinct from 
any other kind of nerve* fibre in their structure, but seem to 
approach nearest to those fibi’es, of which they api>ear to be an 
ainjjlitication. They occupy a considerable amount of space 
on the upper and outer sides of the ventral columns, being 
conterminous with the lower concave edge of the grey substance 
on their dorsal sides. They vary in shape in different parts 
of their course from round to almond-shaped. 

The peculiarity of their structure consists in the fact that 
from forty to fifty axis-cylinders are contained in a single 
medullary sheatli, which is common to all of thorn. This 
sheath, notwithstanding its immense extent and thickness, 
has the appearance and structure of the medullary sheatiis of 


♦ X. r. p. 41. 
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ordinary nerve-fibres. Tlie axis-cylinders also resemble those 
found in other parts of the cord. 

F ulliquet *, who ap}>ear8 to have been the first to investigate 
microscopically the brain of ProtopWrua^ describes two large 
fibres occupying a corres|)onding position in the spinal cord 
of that animal ; these he terras Mauthner’s fibres, but from 
his plates and the terms in which he mentions them, I should 
imagine that he refers to Mullerian fibres. The distinction is 
essential, for while the latter are unprovided with medullary 
sheaths, the former have them unusually well-developed. 

The nerve-fibres of the ventral columns do not so mani- 
festly exceed in size those of the lati*ral and dorsal columns 
as they do in Teleostci, coTiHcquently they are not so dis- 
tinctly marked off in Ceratodm ^ the larger ones arc accumu- 
lated more towards the doisal ed^e of the column, those on 
the ventral side being smaller. Tlierc are many larger-sized 
fibres scattered tliioughout the lateral columns, while those of 
the dorsal columns are all of minute dimensions. 

The ventral ganglion consists of fibrils, free nuclei, probably 
connective-tissue cells, and nerve-cells of two kinds ; the 
fibrils pass through in all directions; many arc continuous 
with the fibriB rectse, which pass down in the central line to 
the ventral edge of tlie cord ; these latter ami many of the 
otliers ar(‘ processes from the endothelial cells which line the 
central canal. 

'J'he ncrve-cells arc of two kinds : one species, gigantic 
in size and irregular in shape, is provided with numerous 
braiiclies ; the other smaller, srncKUlier in contour, usually 
gives off not more than two proeeSvSea. 

The larger species (Iff. Xil, fig. 18) arc generally placed 
at the interior edge of (he ventral ganglion ; some are elon- 
gated and curved, following the outline of the ventral horn 
of grey substance ; they give off two or three processes from 
each end ami four or five from their convex surface, which ia 
inclined towards the wdiite substance, while none are sent off 
Irom tlieir concave margin, which embraces the grey sub- 
stance. These ctlls are not very numerous; sometimes only 
one or two arc to be seen in a section ; these arc of the largest 
size. Occasionally ns many as five occur in one section, but 
never more ; in this case they arc smaller and arc narrow, 
fusiform, or tripolar, and occupy a iK)sition near the edge 
and also sometimes more in the interior of the ventral horn. 

llic processes from these cells can be followed for long 
distances, and ean be seen to give off branches, wliich pass 
between tlie trabecular network which forms the sup(>arting 

• />. r. p. 4.*l 
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framework of the cord ; some of them can be traced occasion- 
ally to the outer ed^c of the section, where they are found to 
jmss into the longitudinal columns, wdiere they become the 
finer longitudinal fibres which arc to be seen in that position ; 
others uin be traced to the centre of the motor tract, where 
they become the tine tibres which occupy the apaces between 
the usual larger-sized fibres of the ventral and lateral columns ; 
in most cases these processes of the cells turn backward, in a 
few they turn forward. In one case I found a process from 
a cell turning backward in the ventral column and another 
process from the same C(dl turning forward in the dorsal part 
ol the lateial column ; occasionally a jirocess may bo traced 
into the ventral column of the opposite side of the cord ; some- 
times a branch is traceable into the substantia gelatitiosa 
centralis, passing dorsad of the mulliaxial fibie. 

Oils (V\. Xll. fig. 18) with two nuclei are occasionally to 
be found, each nucleus being provided with a nucleolus; per- 
haps these cells may be moie jiroperly regarded as two distinct 
cells connected together by a short thick process. 

Cells of the other sjiecies aie found in the sulistantia gela- 
tinosa centralis, where they form a ganglion coi responding in 
position to the central ganglion in Teleostei ; they are smaller 
m size and present a hinoother and more regular contour than 
those in the ventral horn ; they are Hask-sliapeJ or oval, and 
usually give off one or two processes; their long axis is 
generally turned towards the dorsal edge. Although no posi- 
tive connexion could be traced beAwcen them and the fibres of 
tlui dorsal root, yet the probability is that the^ unite and that 
this ganglion belongs to that root. Cells of this species are 
also lomul j^rouped in the fihra* recta3 ; one sucli ganglion is 
found in this ]K)8ition immediately behind the posterior end of 
the sinus ihoniboidalis. Cells resi inbling these, but slightly 
smaller, arc occasionally found singly scattered through the 
field ot tiie ventral columns; they differ, how'cver, in giving 
off more tlinn one process. 

The multiaxial fibres (Pb XI. fig. 19) commence at the 
posterior end of the spinal cold and aie first met with op{K>- 
site the hinder end of the abdomen ; here they consist of a 
very few axis-cylinders enclosed in a comparatively small 
medullary sheath ; the axis-cylinders gradually increase in 
number as the fibres proceed forward, but the increase is not 
uniform ; at about the uiidclle of their course they become 
much smaller, and after a few sections again enlarge to the 
original diameter. But tliis diminution dvofs not occur at tlie 
corresjionding point on the opposite sides; but the fibre of one 
side first sutleis a diminution, then that of the other side* 
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Occasionally axis-cylinders may be seen escaping sin^y or 
in groups, passing tnrough the medullary sheaui, witfiout 
diminution of size, into the field of the ventral columns. This 
fact accounts for the diminution of size at various points in 
the course of the fibres. 

The shape of the multiaxial fibres varies according to the 
part of the spinal cord in which they are observed ; at the 
posterior end they arc elliptical, towards the centre they are 
round, and further forward they are almond-shaped. 

iSome distance behind its anterior termination ( JPL X fi^. 1 3) 
one axis-cylinder has become distinguished from the remainder 
by its greater consistency, and by its taking the staining-fluld 
more readily ; in some places it becomes clothed with a special 
medullary sheath, uhieh, however, soon disappears and is not 
visible in every specimen. 

At a short distance posterior to the point where the facial 
emerges from the brain this axis-cylinder is the only one 
remaining, all the others having disap[)earcd, the whole fibre 
having in tlic meantime gradually diminished in size. The 
fibre has now quite the apparance of the Mauthner’s fibre of 
the Teleostoi, consisting as it docs at this jioint of a single 
large axis-cyliuder surrounded by a thick medullary sheath. 
Immediately in front of this spot the axis-cylinder or one side 
decussates with that of the other, the place curreBpoiiding with 
the position of the decussation of the Mauthner’s fibres in the 
Teleoslei. After the decussation the two axis-cylinders, still 
Bunounded by the medullary sheath, are to be seen pursuing 
a course beneath the floor of the fourth ventricle towards the 
extiu nal edge, and can be traced, with tlie exception of a very 
small gap, into the root of the facial. Fulliciuet * describes 
a decussation of the fibres which lie terms Mauthner’s ’’ at 
a conesponding place in rroiopterm ; but their destination 
according to him, although he does not ap^iear to be quite 
certain on the jioint, is somewhat different, as he says that 
they go to the sixth root of the acusticus. While tlie multi- 
axial fibre is diminishing in size its place in the ventral 
column is taken by an increasing number of fibres, which are 
most prol^bly the axes that have escaped from that body ; 
their destination, as will appear presently, is to form part of 
the root of the acusticus. 

In seeking for the signification of these multiaxial fibres it 
will be as well to consider what nerve-fibres other nearly- 
1 elated animals possess. We have in Teleostei the well- 
known Mautliner s fibres, which occupy a corresponding 

• r. p. 82 . 
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position and which occur also in Axahtl ^ ; in these cases 
the fibres^ two in number, have each only one axis-cylinder ; 
but as in Ceratodun there are an indefinite number, the homo- 
logy is not complete ; but in Petromyzon there are a large 
number of naked axis-cylinders occupying the ventral columns: 
these, according to Ahlborn f, are divided info three groups, 
two median and one lateral, on each side ; one fibre of the 
median group decussates with another of the opposite side at 
a spot coiresponding to where the multiaxia) fibre decussates 
ana joins the upper ocusticus root ; he is not certain about the 
destination of the remainder of the median group, but the 
lateral grouj) passes on without decussating and joins the lower 
aeustieuft root: thus we have simply to enclose tlie Mullerian 
fibres in a medullary sheath and we have the multiaxial fibre; 
the conclusion is therefore obvious that this fibre is the homo- 
log lie of the Mullerian fibres of Petromyzon, 

j'he ventral columns of the spinal cord pass forward, and 
spreading out on the ventral edge of the aqueduct of Sylvius, 
are ultimately lost in the walls of the thir<l ventricle or region 
of the thalamus ; anteriorly they are separated from the crura 
cerebri by the ventral transverse commissure. 

I'he crura cerebri appear to go principally into tlie lateral 
columns or lateral part of the ventral columns ; the outer 
portion of the former furnish the crura cerebelli and also fur- 
ther forw'ard they scud fibres into the second layer of the optic 
lobe. 

In the spinal a>rd the only transverse commissure to be 
found runs through the substantia gelatinosa immediately 
above the central canal. 

At the posterior end of the medulla oblongata a transverse 
commissure is seen close to the ventral edge : it fimt appears 
in the funnel-shaped baekwjird prolongation of the sinus rhom- 
boidalia, and gradually increases both in lateral and vertical 
extent ; more antcriony it arrives at its greatest development 
at tlie region of exit or the trigeminus group of nerves, the 
opposite sides of which it serves to connect, as also the region 
of the vagus. During this course it comes to occupy nearly 
the whole of the motor tract. But this is not its termination, 
for it can be traced further forward ; at the anterior end of 
the cerebellum it has become much smaller, but beneath the 
posterior end of the optic lobe it again increases in sixe and 
appears to contribute to the network found in the problematical 
body (PI. XII. fig, 8, c/) oil the outer side of the optic lobe ; 

• Stleds, Zeitsehr. f. wiss. Zool, Bd. xxv, 
t Z. c. p. m 
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passing through this body and having arrived at its dorsal 
end its fibres, or somo of them, pass into the optic lobe to 
join the fibres from the lateral columns of tlie cord ; together 
they enter the second layer and contribute to form the trans- 
verse commissure in the mid line on the dorsal edge of this 
lobe. ^J'lie whole seems to correspond to the commissura 
ansulata of Telcostei. 

At and sliglitly posterior to the exit of the oculoinotores 
tliis commissure has nearly disappeared, only again toiricretise 
in size until it terminates at the posterior 4‘nd of the cuf^de^Mac 
^hich projects a short distance behind the infundibulum; in 
its course at this part it connects the two sides of the arjucduct 
of Sylvius, at the part which probably homologizes with the 
thalamus opticus. This commissure is on the ventral side of 
the brain ; on the dorsal side alw> there is another commissure, 
which, commencing at the posterior bolder of the third ven- 
tricle, is continuous backward with the commissure in the roof 
of the optic lolie: it is the posterior commissure which is 
found both in Telcostei and rlagiostomata, and corresponds 
both in position and general arrangement with the posterior 
commissure in the third ventricle of the JUammalia. 

On each side of the fissure on the ventral side of the aque- 
duct of Sylvius, close behind its entrance into the third ven- 
tricle, there is a ganglion containing moderate-sized colls 
from which a few fibres pass back and ultimately join tiio 
anterior prolongations of the ventral columns of tlic cord. 


Ihfj) Origins of the Cranial Nerves, 

Optic Nerves. — There is no chiasma nervorum opticorum 
visible externally, but internally there is at the base of the 
lhalamencephalun a complicated decussation of fibres. Some 
go from one nerve to the other side, some of the dorsal fibres 
go from one nerve to the other, but none could be seen to go 
Irom the nerve to the optic tract of the same side. 

ddie optic tract [>asses upward and forward along the external 
edge of the thalamenceplialon until it reaches the optic lobe, 
where its fibres spread out longitudinally, forming the outer 
layer of fibres in that structure. 

Oc^dmnotores (PI. XII. fig. 8, n. 3), — As Ahlbom has 
pointed out in Fetromyzon, this nerve arises from the under 
suitace of the medulla oblongata; although the position of 
its ganglion is beneath the floor of the ac^ueduot of Sylvius, 
^et this is part of the anterior prolongation of the medulla 
oblongata, in Ceraiodus it corresponds in position and mode 
ol oiigui with the same nerve in Telcostei and Plagiostoruata. 
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Patheticus (PI. XI. fig. 9, n. 4). — The trunk of this nerve 
was not discovered, but that it exists is shown by the fact 
that its decussation and part of its course and exit is to be 
seen in the transverse section of the valve of Vieussens, that 
is to say, in the connecting-link between the cerebellum and 
the optic lobe. 

Trifacial (PI. X. fig. II, n. 5). — The anterior root of the 
trifacial is derived from a ganglion situated at the external 
edge of the floor of the fourth ventricle, where it forms a flat 
broad swelling, which occupies the space la‘tween the ridge of 
the ventral column and the corpus real iforme ; this swelling 
is visible on macroscof>ic inspection ; from this ganglion the 
fibres proceed directly downward and outward to emerge at 
the inferior external angle of the medulla oblongata ; it corre- 
sponds to the anterior origin in Telcostci, but the root has a 
mon* diiect course to its exit. 

'I he posterior roots of the trifacial have a single origin, 
which divides into two trunks immediately outside the brain. 
The origin is from the tulhuosity on the summit of the resti- 
form bodii'H, constituting pait of the continuation of the 
molecular layer of the cerebellum, which passes on to those 
b<)dit‘s wlicre the crura cerebclli are detached ; tliere are here 
a lew mediimi-8izc<l cells from which its fibres might be de- 
lived, but it is principally composed of somewhat coarsely 
granular neuroglia and numerous fibrils. A bundle of fibres 
(PI. Xll. fig. 12) from this tuberosity passes down the inner 
margin ol the restifonn lx)dy, crosses the origin of tlie fa(‘ial, 
and is lost in the field of the medulla oblongata with the trans- 
verse commiaauie which occupies that part. 

Facial (PI. Xli. fig. 12, n. 7). — This nerve passes into the 
cord at tlie inferior external angle in an upward and inward 
direction until it reaches the angle formeu between the floor 
and the walls of the fourth ventricle, at which point one part 
of it passes backward as a well-defined bundle in a small 
'tuberosity, in whicli it can be traced backward for a long 
distance, and is eventually lost in the grey matter of the 
tuberosity at about the middle of the Ventricles. 

The remainder of this nerve has a more direct origin from 
the grey matter of the lower part of the wall of the ventricle, 
beyond which this part cannot be traced. 

Acumticud (PI. XU. fig. 12. n. 8). — This nerve, arising 
below the facial, passes obliquely upward and inward until it 
reaches the floor of the fourth ventricle at a point some dis- 
tance internal to tlic facial. On attaining the grey matter of 
the floor of the ventricle Boilengrau of German authors) 
it turns towards the nud line until it arrives at the margin of 
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the ventral columni running close beneath the endothelial 
lining of the floor ; arrived at the summit of the ventral 
columns, it appears to turn back, and is traceable for some 
distance as a bundle of fibres smaller than the remainder, 
which I have reason to believe become part of the multiaxial 
fibre; in its course along the floor this nerve traverses a col- 
lection of cells from which some of its fibres may be derived. 

Vagus (PI, XII, fig. 14, n. 11). — The first root arises from 
the outer angle of the medulla oblongata at some distance 
behind the exit of the acustieus, but at a slightly higher level ; 
it passes into the floor of the ventricle, where it enters the 
tuberosity which contains the tract of the facial ; the tube- 
n^sity enlarges for its reception ; it then passes back close to 
the outer side of that tract. After the disappearance of the 
facial the tuberosity becomes larger and is composeid of finely 
granular neuroglia ; the dorsal part is occupied by cells in 
which the bundle in question disappears. 

This tuberosity extends nearly to the posterior end of the 
fourth ventricle and receives in succession the remaining roots 
of the vagus, which are all derived from the same origin ; it 
is continuous, and not discrete, as in Scgllium and Acunthias, 
There are five roots discernible, the three posterior of which 
are double, although the external nerve resulting is single ; 
this would make the trunk of the vagus equivalent to eight 
nerves. All these roots are dorsal, and in this species there 
are no ventral roots. Behind the last root of the vagus two 
nerves are given off which have only ventral roots ; they arise 
in precisely the same way as the ventral roots of the spinal 
nerves, the only difference being that they have each two 
roots in the medulla oblongata. In CeraUMus at least they 
do not belong to the vagus. 

Spinal Nerves . — The dorsal roots enter the spinal cord at 
a point close to the mid line, but they diverge as they pursue 
their course through the parenchyma, so that in tlie interior 
of the cord they are further from the central line than they 
are at their point of emergence. The individual fibres arc of 
a large size, equalling those of the ventral root. The entering 
fibres turn forward in the substance of the cord, immediately 
outside the grey substance of the dorsal horn. 

The ventral roots, after entering the cord, follow a forward 
and upward course towards the inner edge of the multiaxial 
fibre, usually passing between that fibre and the central canal 
over its dorsal edge ; they aie lost in tlie grey matter at its 
outer angle. Sometimes a fibre belonging to this root may 
be tiaced, after having followed tlie path above mentioned 
in a longitudinal direction, into one of tlie fibres of the ^ 
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vt^nfral column situated between the outer edge of the multi- 
axial fibre and the ventral horn of grey substanoe. In one 
case a fibre from the ventral root was seen to join a process 
from one of the large ventral ganglion-cclU after having fol- 
lowed a similar course. 


Conclusion. 

As far as the brain is concerned CeratoduA^ as Prof. Huxley 
lias already lernarkcd, holds a somewhat central position. 

This animal having such an archaic* form and differing so 
little from its predecessors of the Carboniferous ep>ch in struc- 
ture, it is interesting to note the embryonic condition of its 
brain, as shown in three points; — first, tlic extreme size of 
its ventricles, which arc surrounded by a very thin layea* of 
nervous tissue; second, the alternating dorsal and ventral 
roots of the spinal nerves ; and third, the origin of the dorsal 
r(X)ts of the s[)inal nerves in close proximity to the central 
line. 

Ceratodm presents points of contact with all the principal 
divisions of the class, and it does not appear to approximate 
more to its nearest congener, Protopterus^ as far as the brain 
is concenied tlian to otlier members of its class. While it 
differs from ProtojUerus in the shape and imperfection of its 
cerebral lobes, it agrees in the general contour and in the 
narrowness of the mesencephalon and tlie bwadth of the 
medulla oblongata, as also in the rudimentary character of the 
cerebellum, which is a mere bridge over the sinus rhomboidalis, 
although it is much larger in Geraiodm tfian in Profoptenia, 
The former also differs in having a well-developed olfactory 
lobe, which ia not present as a distinct structure in Proto* 
pterm^ 

With regard to the other orders of this class Oeratodm 
agrees with the Ganoids in the comparative narrowness of the 
mesencephalon and thalaracncephalou and the proportions of 
the cerelMilluin. 

With the Plagiostomata it agrees in the structure of the 
optic lobes and in the size and mode of attachment of the 
oifactojy lobes to the cerebrum, a fact which was shown by 
Prof. Huxley. It can scarcely be said that they agree in the 
structure of the prosencephalon, since in the Plagiostoiimta 
the ventricles ere prfect and tiie nervous tissue well developed, 
whereas in Ckraiodus the ventricles are imperfect and the 
nervous tissue scanty. 

With the Teleostei tlie only point of contact appears to be 
the multiaxial fibres, although these present a large measure 
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of dissimilarity in the greater part of their course ; yet at their 
anterior end they sliow a similarity both in their appearance 
when only one axis-cylinder remains enclosed in the medullary 
sheath, and al-o in the fact of their decussation and in the 
position of that decussation. 

With Petromyzon the only points of couUwt are the tela 
clioroidea, which covers in the fourth ventricle, and the multi- 
axial fibre; tlie tela choroidea aj)pears to have the same S(»rL 
of structure, and if my supposition be correct the multiaxial 
fibre represents a more advanced stage of Jevelojiinent of the 
Mullerian fibres. 

W^ith regard to the other division of the class Iclithyopsida, 
viz. the Amphibia, tiicrc scern to be as many poirUs ol ditrcrence 
as agreement, so that from the point of view of the structure 
of the nervous system Ctratadan appears to be quite isolate<l, 
and while presenting some agreement in structure with all the 
members of the class Pisces, is nearly related to no one of 
them. 


EXPLANATION OF PLATES VIII. -XIII. 

The following Icttera have the same sigiutication throughout : 


a. c Anterior commiMsim*. 
aq. Aquoiluct of Sylvius 
6. Nervi branchiulos. 

b. cv. Inferiorbullaofthfcorebriira 

c. a, (’ommiswura aiiriuJata. 
c, c. eVuTft cerebri. 

c, ca Oontral canal of the Bpinal 
curd. 

c. cbL Crura cerebelh ad luedullam 
cbl. Cerebellum. 
c(\ Cen^bral lobes. 

V. g. Ct'lla of the central ganglion. 
ch. op. Chiasraa nerv orum opti- 
corum. 

ch. te. Tela choroidea. 

CO. Connuunicating branch Iwtween 
the trifacial and the vagus. 

CO, p» Communicating branch be- 
tween the glossopharyngeal 
and vagus ganglion. 

c, V, g. Cells of the ventral gan- 

glion. 

d, A. Dorsal horn of the grey sub- 

stance. 

d, I Dorsal longitudinal columns. 

d. r. Dorsal roots of the spinal 

nerves, 

e. Epiphysis. 


/. a. Fibres belonging u> the a‘‘u?i- 
ticuH. 

/. /, FsHciculuH of the root of the 
fjwial nerve 

f. 1. Fibrou.H layer of the cereUd- 

Jum. 

g. 1. (inmular layer of the ct)relK‘l- 

luui. 

gl. 0 Ui mieruli olfoetoriL 
g^i, h, (langlion Habenulto or tu* 
borciilum intermedium. 
gn, r, op. Ganglion of the roof of 
tlu^ optic lolio, 

gn. ih. Ganglion of the thalamen- 
cepbaloii. 

gn. tri. Gan^dinii of the trifacial 
gn, V. Ganglion of the vagus. 

». 1. Internad layer of the olfiictory 
lobe. 

I. m. Inferior maxillary nerve. 
in. Infundibulum. 

l. c. I.iateral columns of the cord. 

m. Combined 8U[)erior and inferior 

maxillary nerve. 
m. ce. Mesencephalon, 
m. 1. Molecular layer of the cere* 
bellum. 

mlt. Multiaxial fibre. 
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m. oh» Medulla oblniiji^a^ 

m. th. Mewthmoid cartilage. 

n. 2. Optic ntirvea. 

n. Jl. Oculomotor nerves, 
n. 4. Tr(.>chhMiri« tifU'ves. 
n. A. IVifocial uervoe 
fi. 7. Facial nerves. 

n. H. xVcusticus. 

«. 9. < 1 loRflopharyngoal. 

«. 10. Vagus. 

o. OphthiUmic in‘rve. 
oL 0 , Olfactory nac. 
op. t. Optic lol>(^ 

op. tr. Optic tnirt 
pa, Falatino nerve. 

p. r, lVU‘rior commissure. 
pi, llypopby. sin cerebri. 

p, m. iSa mater. 

p. p. Proctvss of tljo pterygopiUatine 
bone. 

pr. Prosencephalon. 
r, c. Uo*«lilbrm column. 
rh. Hhincncephah)!! 
r. f. flaniUM inUjstiiuiliH 
r, 1. Uautus lateralis. 


«. c. Substantia geiatinosa cen- 
tralis. 

8p. f/n. Spinal ganglion. 

$p. ft. Spirjfil inu^ve. 
g. r. Sinus rliomboidalia or fourth 
ventricle. 

i, c. op. Transverse, commissurt' of 
the optic h)be, 
th. Thalamenc(*plmlon. 
t. i, Tahorculum intermtHiinni, 
i. tri. ruheroaity of the trifacial. 
t. V. Tuljerosity of the vagus, 
r. c. Ventriculus commuiiis 
V. h. p. Ventral horn of grey sub- 
etanco. 

V, i. t\ VcntraUongitudinalcolumiu 
t\ r. X'oiitral roots of the spinal 
norv<H. 

V. f. c. Ventral transverwi commis- 
sure. 

i\ th. Third ventriele. 
i\ V. Valve of \ leU'VBtmH, valvula 
oerebolli, or anWrior medullary 
\ cl urn. 


Fip. 1. Dorsal view of the brain, with the disfribntion of the nerves, as 
far as can be seen on that a-^pect; right side shows the Haj>er- 
licial nerves, left side the d<M*per in^rves, natural '"ize. 

2, Side view of the brain, with part of the skull in out lino, nat size. 

fV' View of the brain from below, nat. sizvv 

[Triinsvorso siH.‘tion.s aiTanged in eousecutive order from l)eforo 
biu. kward. | 

Fip, 4. Trausvorse section through the prosimcephalon immediately b'- 
hind the point where the two gide.^ become entirely gepaVated 
from tmeh other, X (IJ. 

Ftp, 6. Transverse section through the anterior part of the thalamen- 
cc]>halon with iho chiasma of tho optic uorves and tbo crura 
(H.‘robn, X 8J. 

Fip. 6. Transverse section through the posterior end of tbo thalamon- 
cephalon and the infumlibulum, X HJ, 

Fig. 7, Transverse si'otion th rough the anterior end of the aqueduct of 
Sylvius, at the point where the infundibulum liocoineg clear of 
tbo inferior surface of tho braiu, X SJ. 

Fig. 8. Transverse section through the raeaenoephalon at tbo point whore 
the oculomotoreg emerge. X 14. 

Fig. 9. Transverse section through the valve of Vienssens, showing do- 
cuseation of the fourth nerve and posterior edge of tho outic 
lobe, X 14, 

Fig, 10. Transverse section tbrougb the cerebellum, X 14. 

Fig, 11. Transverse section througn the origin of the anterior root of the 
trifacial nerve, x 14. 

Fig, 12. Transverse section through the sinus rhoniboidalis at the point 
of apparent origin of the posterior root of the trifacial, facial, 
and aousticus, x 14. 



Bev. A, Matthews on new 


188 

Fiff, 13. Tranaveise aection throug’h the ainuB rhomboidalis at the point 
where the miiltiaxial fibre decuasatea. 

i'fy. 14. Transverse section through the sinus rhomboidalis at the appa- 
rent origin of the vagus, X 14. 

Fiff. 15. Transverse section through the spinal cord a short distance be- 
hind the fourth ventricle. Some of the detail was added from 
another specimen. X 24. 

Fiff. 16. Transverse section through the middle portion of the spinal cord, 
X 24. 

Fi^/. 1 7. Transverse section through the posterior part of the spinal cord, 
X 24. 

18. Two cells from the ventral ganglion of the cord : i>, the side 
turned towanls tlje ventral edge ; r/, the side turned towards the 
dorsal <^dge ; the grey substance of tlie ventral horn is situated 
between the two on the concave side of the upper and on the 
convex side of the lower cell. X 65. 

19. Section through the mu Itiaxial fibre ; w. s., medullary sheath ; 
a. r., axis-cyliuders ; 5, the axis-cylinder destined to decussate, 
X 129. 

Fig. 20. Cells from the roof-gantrlitm of tlie optic lobe, X IHO. 

Fig. 21. Trans\erst* section through the olfactory lobe, X IHO. 

Fig, 22. Longitudinal and vertical section through the dorsal part of the 
cerebriiiu, X 180. 

Fig, 23. Transverse section through tlie optic lobe, X 180. 


XIX — New Genera and Species o/’Triclio|derygi(la5. 

By Kcv. A. Maitmkws. 

The Trichopicrygicla* have numerically increiised to such an 
extent since the nublication of the ^ TVichopterygia IlluH- 
frata’ in 1872, tuat I have for some time contemplated 
adding a second part to that work. Many of the new B{>ccieB 
have been already described in various periodical and other 
works, but some few still remain unnoticed. And since the 
publication of a more comprehensive work has hitherto been, 
and may yet be, retarded by causes over which I have no 
control, I projxise in the following pages to give a short sum- 
mary of their chief distinctive cnaracters, reserving more 
detailed descriptions to some future period. 

The two new genera describtid in this paper are both of a 
most extraordinary and novel character, and extremely ele- 
gant in form. In Mikado the front of the head is produced 
into an elongated snout or rostmra, after the manner of some 
species of Rhtnoaimua ; but this part is deflexed, and, wlicn at 
rest, laid upon the prosternura, so that, if viewed from above, 
the head presents tne appearance usual to Tri<diOptery», In 
Dimorphella^ as its name implies, the sexes would appear 
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generically distinct j the males, except that their elytra are 
slightly truncate at the extremities, resemble Ptmidiam or 
Caotpt4}d{um^ %vhiie the females, with sliort elytra and elon- 
gate abdomen, look like Ptinetla. Of the sixteen new species 
eight have been discovered by the researelies of Herr E# 
lieitter; two only arc British, and the rest come from various 
parts of the world and from many different collectors. 

Mikado, gen. nov. 

VorpHi obcouioum, iK)fltice valde attonuatum, oouvexum. 

Capxd sat magnum, antioo valde elongatum, rostriformo, fortiter 
deflexum, 

Anitnnoi modicaj, J l-orticulatas, clava biartioulata. 

Pafpi parvi, gracilUmi, 4-articulati, 

Palpi labiafeamii niagni, tnurticulati, momliformes, setis longis ud 
apices Uistnicli. 

Labrnm magnum, foubohlougum. 

Mandthnhr Hut augusttC, upicibus bidentioulatis. 

Miuetllcf magnie, roljUbUe, tjuatii tnlobat^c, Inbo mtoriore elongate, ud 
apiccm dontibuM curvatia, acutibsimis armato. 

Mmium modicum, fere quadiatum. 

Labi am suboblongum, ad apicom in prooessu paraglossaii longo, 
ocuto, divergenteutrinquo prod actum. 

Li^ifjpM parva, apioe bitido, 

Pronotam muguum, ad bosim latisaimum, ax^ulis i>08terioribus 
maribua parum productis. 

JiictUellum late triangularo. 

Elytra elowgata, apicibim oblique truncatis. 

Atm lanceolatm setia margin ah bus prmlengis instructse. 

V mkr segmentis sex compositus apieaii integro. 

Peik$ sat breves, gmoiles ; tarsia triartioulalia, coxis posteiioiibus 
late laminutis, fere coutingeutibus. 

This genus is allied to MyrmicoirichtHy but distinguished 
from that and from all other genera by its rostriform head. 

Mikado Joponicusy sp, nov. 

L. 0 . 0*50 mm. Obconicua, elot^tua, postiee validissime attenua- 
tui, nltidus, flavus* pilis breribua aureia vostitus ; capite magno, 
aotice rostriiDmi, oculis nigria, valde promioentibus ; prouoto 
sat magno, ad basim latassimo, glabro, mtidissimo ; olytris ad 
bumeros latiasimia, |iostke Vaide attenuutis, remote aspratis, api* 
oibna oUlque trutumtis ; abdominis sogmeiitis duobus apertia ; 
pedibus atque antcuuis brevibum davis. 

Tlus iuteresling species was found by Mr. Lewia near Yu- 
ysma, Higo, Japan, From the anatomy of its mouth 
Ann. <& May* JV, I/i^t Ser, 8. VoL iii, 14 
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ajipeaira to l>6 wimiwro«», aodi was proliaWy iithabiting ttie 
tunguB in which il occnri'ed mtber plentifnlljr for the parpose 
of preying upon the eggs and young larvas of minute animalB, 
wiiicli the peculiar «iia[>e of its head would enable il to extract 
from the cells without cliffictilty. 

l>l»t<)Ul'nKU,A, gen. iiov. 

Corpus »ulK*ratuni, valde fonveximi. 

Cuput pn mineiiH, anHce sat pnalurtum, 

Anttnuit ^rraoiles, i ]-urtic‘nlatu% elava tnarticiilatu. 

l\^lpi tuu HI Hares vuhwt^ii^ 4-Hiticulnti* articulo apicsli hrevi, aeicti- 
lari. 

J\ilpi lithuHiS triarticuluti, tmiiHVorse Hulwiuad' 

rutis, npjculi ^efis croctia loripsfiiua» ad apiwm irmtrueto. 

Lahrum niagiinm, latum. Kiibquttdrntum. 

Mamdhuh^ sat longir, obtuse uncinatu', 

MuxiVtr permtigiue, robustas (juani trilobatju, lol>o intciioro vululo, 
dt ntibus multi.s, curvatis, m utissimis urmnto. 

JMeutum umgnuin. (dtlonguni. 

Lithium oblonguui, sub monto tbrme occulluiiu in procesHU paraglos- 
sail bro\i, afuti'*siTuo, dntrgonte ad apiconi utiiiujuo prcKluotuin. 
Lingua porbrnis, lata, «pu*e profuiido bifido. 

Pronoium ]ittivuin, angnwtinn, ad basiui fortiter nonstrictum, |K>ne 
mediiini Jatissimuni atf|ue in inaribuH dente acuto, magnitudiue 
variabili ad Jatoru armatuin, luaigiue bu'-ali reda angulis sali- 
ent i bus. 

ScKtelluni inagnmii, ti jaiigulare. 

Elgtra niagna, tuinide (onM‘xa, exticmis tiuncotifl, ft* mineia multum 
abbreviata npicibus truncatis. 

Ahr aiiguhta?, binoeolutai, setia murgiDiilibna instructus. 

Venter segmcntis sex coiupoailua, apicah integro. 

JVHes flat longi, gracilen; tarsia triarticulatia, coxia poaterioribua 
magnin, sat riniotifl, lute lamiiiatifl. 

Dimorphella does not appear to be intimately allied to any 
other genus; the males ]i)ear some resemblance in outward 
form to Pterpeodes and the femaleo to Pitnella^ and for that 
reason it should, 1 think, be placed in the vicinity ot one or 
other of (hose genera. 


DtmoiphMa lletUerij sp. nov. 

fi. e. 0'f>3-0*75 mm. Suhova ta, valde oonvexa, nilidiaiiiiina, toI 
fluva, vcl rufo-ca«tai)ea, pili« aureis sparse vestita ; copite modico, 
Hutice producto, oculia vaide prominentibus ; pronoto capite mul- 
tum latiore, ad medium lutkflixno atquo in maribus deaio acuto 
lateral! armato, basim versus foititer consiricCo, maTgitio baaali 
reota anguliM salientibus \ elytris capite atque proiroto muHam ©t 



lnUaribuft ^ lonfioribuflii mU media latiawimid, ia iaanba« tumide 
snorai9aU]i et punctis fmreolatis prolUado improsaia» apicibua ex- 
tremis tniucatis, in femiiteis mocHce cauTexis et multuni abbrevi- 
utis i an tennis prtelongis^ gracUlimis, atqae pedibus luete Havis. 

In a collection of Triclu)()terygideD made by Herr Bluinenau 
in Uiazil and kindly presented to me by Herr E, Keitter 1 
found four maltis and two females of this beautiful insect and 
Kcvcuil of the otlnu' novelties which I now describe j but I 
1 egret to add that theie was no note of the precise locality or 
the conditions in which they were found. 


Pthi^^Ua hraBilianay Bp. nov. 

I*, c. 0*7o 0*b7 uiui. Elon;jcata-ovuli8, sat depressa, mtidula, 
uuKhce punctatu, baud tuherculata* piiis aurcis vestita, raascula 
hete rtava, leimuea cuatanea, abdomine tluvescente attjuo ali« uigris 
MM8 ; fiipjto nmgno, uutiec r^)luudato, otulis mas. nullis, fern, 
nigris; picinoto modico» capite parum lutiori, ante medium latis- 
simo, ad Imaiin leviter contrado, in dibco protuudo impresso ; 
elytrirt eapite nUjue pionoto luagioribuB et latioribus, ad media 
lalisbiiuiB, piofuiide aspciatiB. apicibus valde rotundafis; abdo- 
mnie fiuveBeente HogfueiiUH (pnuque apcrtis, iipieah obtuso ; pedi- 
bua atque antennib lougis, beto flavis. 

One male and one female found by IJerr Bliunenau in 
Brazil. 


Trichopi^r^x caucmica, sp. nov. 

L. e. Mli unu. Lute oblongii, valde convexa,‘ nitidula, sat rugose 
tuberculatu, pdis aureis \estitu, rufo-pioca, elytris rufascentibus ; 
capilc luugrio, nigro, oculis parvin, baud prom inenti bus ; pronoto 
mag no, nigro-idceo, ad baaim Jatiasimo, oapite multo latiore, tuber- 
cubs magnis ornato, ungulis posteriori bus longe produclis ; elytris 
fere quadratin, capito atque pronoto parum angustioribus, pro- 
tnndo ttsperatis ; abdomino riihuoente, apiee bideutato ; pedibus 
aique aiiteiiiiis sat loiigi», la-to flavis. 

'Ibis species was taken not unfrequently in the region of 
the Caucasus by Herr JLeder ; it is cluetly distinguiaUed by 
its large size^ dilated thoraX| quadrAie elytra^ and coarse 
sculpture. 


Tiwhoptergr halUnivay s[>, nov. 

L. 0. 0*t57 mm. Oblouga, vatdo eonvexu, mtidisaima, pilis flavis 
\csttta, rufo-piw a, remote fubcr< ulata ; capitc magno, ooulis par- 
vis ; pronoto inagno, valde convoxo, mtidissiino, oapite multum 
latiorc, ud basim latissimo, tubetviilis parvis remote ornato, mar- 

14 ^ 
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gine bssali leviter aroimta angulis ladssiTuU longt^ prodttotis ; 
elytria brovibus, panim attcnuatid, capite atque pronoto breriori- 
bua et angustioribus, modice et remote aapcratia, apioibua diluti- 
oribua ; abdomino caetaneo ; pedibua atque antennis sat brevibus, 
rufosceutibuR. 

y. helfemca differs from the preceding species in its much 
smaller size, very convex and shining tnorax, and faint 
sculpture. It is in the collection of llerr E. Iteitter, and 
was found in the Morea, 


Triclwjyieryx truncatissimaj sp, nov. 

L. 0 . 0’75 mm. Brevissimn, postire validissiino attenuata, cunvexa, 
rugose exsculpta, nigra, pilis fulvis dense vostita ; capite inagno, 
oculis magnis, baud promitientibus ; pronoto luagno, ad basim 
latissinio, rugose tul>erculato, angulis j)ORterioribu8 latis, long© 
productis ; el^tris perbrovibus, fubOoacentiliUH, postice vaiidiesinie 
atteuuatis, capite atque pronoto multum brevioribus c< inulturn 
angustioribus, profundc asperalis, apicibus dilutioribus, extremis 
albidis ; abdomine nigro ; pedibua robustis, icete flavis ; antonnis 
gracilibus, obscure tians. 

Three specimens of this very distinct and remarkable 
species were tound in Brazil by Herr Blumenau ; it is easily 
recognized by its broad tlioiax and short and excessively 
attenuated elytra. 


Trk'hopteryx anguefa, sp. nov. 

L. c. 0*80 mm. Elongata, valdc angusta, convexa, nitida, nigra, 
pilis fulvis sparse vestita ; capite magno, oculis modicia ; pronoto 
parro, capite latiore, ad basim Jatissimo, iiidistincte tuberculato, 
nitido, margine bjisali fere recta anguIU productis, acutiueiniiii j 
elytris fuHC^scentibus, perbrevibus, capite atque pronoto breviori- 
bns ot angustioribus, ad humeros latisBimia, sat prof undo aspo- 
ratis, apicibus obtusis ; abdomine elongate segmentia quiuque 
apertis, nigro, apice obtuno, integro ; pedibuB antonnis ob« 
scurc tluvis. 

This species may be distinguished from others by its inter- 
mediate size, long and narrow form, very short elytra, and 
lohf^ abdomen. 

^Ihree specimens were found by myself in I<eicesterskire« 


Trichopteryx hraeitievHiH^ sp. nov. 

L. c. 0*75 mm. Suboblonga, convexa, nitida, fortiter cBslatm fus- 
ceecens, pUU fulvis vestita, atque setis lateralibus oreetk in- 
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struct a ; Capita xpaguo, la<o, oculis parvis ; pronoto sat magiio» 
ante bosira ktissimo, fortiter tuberculato, seta erecta latcrali pono 
medium utriuque instructo, angulis postorioribUB modioe pro- 
ductiH; elytrirt brevibus, quodratis, capito ntquo pronoto multuna 
brevioribus, panirn angustioribus, proluude asjMjratis, setis dua- 
bu 8 ereetis, nigris ad latua utrumque instructis, apicibus fero 
reclis; abdouiine rutb-fusco ; pedibua robustis, Imte flavia; au- 
tennis obscure davis. 

I)iftcrK froTn other species in its short quadrate elytra, 
ihorax widest before the base, rufcscent abdomen, and short, 
erect, lateral selm. 

Found in Brazil by IleiT Blumenau. 

Trichopteryx reticulatay sp. nov. 

L» 0 . 1*25 mm. Brevis, lata, valdo convexa, nitida. el\tri8 Btri- 
gose asporntiB, fusco-picea, pilis brevibus nureis v(‘Btita ; capito 
niagno, lato, umbilicatim ]mnctato, oculis sat ]>rominentibuB ; 
pronoto sat magno, capito inultum latiore, ad baj'im latisBimo, 
pundis umbilicatis eonfertim impresso, margine ba^ali levitor 
arcniata angubs lati« productin ; olytritj brevibuB, subquadratiK, 
pronoto ungustioribus, reticulatim ot strigoHO asperutis, apicibus 
rotuudatis ; abdomine sat l(»ngo, umbilicatim punctato, atquo 
reticulato, apioc integro ; podibus aique antennia Imte flavis. 

Difiers from all other species in its strigose and very pecu- 
liar sculpture. 

Found in Brazil by Ilerr Blumenau. 

Trichopteryx Darwinti^ sp. nov. 

L, c. 0*03 mra. Oblonga, convexa, uitidula, modice tubcroiilata, 
tota castanea, pilis sat longifl aureis vestita ; rapite modico, 
oculis j>arTi» ; j)rouoto brevi, ad basim latissimo, tul^eroulia parvis 
remotis omato, anguliR posteriori baa vix prtKiuctis ; clytria sat 
brevi))us, quadratis, pronoto vix latioribus, postice latjssimis, 
modice aaperatis, apicibus fere rectis; i>edibus tiavis, antermw 
graoillimlB, pallido flavis. 

This species diflfers from T, bremtt in its broader form, 
shorter thorax, very slender antennm, and finer sculpture* I 
feel much pleasure in dedicating this insect to the memory of 
the late C.li. Darwin, l^y whom it was found in a fungus near 
Kio Janeiro. 


Wthopie^^yw teaaemfa, sp. nov* 

h* c. 0*03 mm. Urevissima, quadtata, sat dopressa, uitidula, pilis 
paltidis ve.Btita, fuses ; oapite permagno, antics producto, ooolis 
parvis ; pronoto brevi, capita parum latioro, ad basim latissimo, 
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tuberctjHs parvis remotis ornato, angulin postcrioribufl vix pro- 
ductis ; elytris porbrevibiia, omnino quadratis, depressia, capito 
atqne pronoto nee latioribiis^ neqno lonjn<>ribuR» modico ns]>erfttifl, 
apicibiis vix rotunda tis ; alxlomine modioo, rufo-pioeo ; pedibus 
atquo an tennis sat gracilibus, la^to flavis. 

This species was found in California by Lieut. T. L. Casey, 
U. S. E., and is distinguished from others by its small sixe 
and quadrate form. 

Ptenidium Ca^i^iianinu ^ sp. nov. 

L. c. 0'75 mm. Anguatura, eloiigatum, modico convexuin, sflt pro- 
funde punctatum, nitidissiinuni, ])ilis griseis indutum, nigrum 
olytrorum apice rufo-piceo ; capite magno, punotis sat niagnis 
impresso, nigro, labro rufo-piceo, modicis: pronoto sat 

parvo, capito latioro, ante basim latissimo, punctis eat mugnis 
remote iroproseo, foveis basalibus minutis, inconspicnis, mnrgine 
boHali fere recta nngulis rotundaiis : cdytris longis, anguetis, 
capite atquo pronoto parum augustionbus atque profnndius punc- 
iatis, ante media latissimis, apice ungueto, rufo-piceo ; j>cdibUB 
l«eto flavis ; antennis atquo palpie obscure tlavie. 

Differs from other species in its long narrow form and 
especially in sculpture. 

Found by Lieut. Casey in California. 

Ptenidium atlenuatum^ sp. nov. 

L. c. O'Tt’ mm, Elongatum, valde angustatum, nitidissimum, ob- 
scure ca.sfancum, j»ilis brevibus flavesconfibus sparse indutum, 
foveis basalibus jironoti ]>erinugniH; capite magno, indisfincte 
punctato, oculis sat prominentibus ; pronoto capito longiorc at-^pie 
iatiore, ante medium latissimo, indistincto punctuto, foveis Iwsali- 
buH permagnis et profundis, angulis posterioribtw obtuais : elytris 
valde nngustatis, pronoto baud latioribns, prope butnerofl latissi- 
mis, striis valde remotis minute punctatis, castaueis dimidio api- 
cali flavesccriti, apice attenuate; pedibus atquo antennis longis, 
flavis. 

Hiis Pjiecies occurs in Italy, and may be known by its 
long narrow form, very large thoracic foveas, and otherwise 
peculiar sculpture. 

Ptenidium afriennum^ sp. nov, 

L. c. 0’7f5 mm. Ovatum, convoxuin, nitidum, alutaoeum, modico 
punctatum, nigrum, pilis brevilms flavis sparse iudutuiu, foveis 
basalibus pronoti nullis ; capito mogno, fere impunctolo, oonlis 
baud prominentibus ; pronoto magoo, prop© basim latisaimo, alu- 
tacoo, fcrc impunctato. angulis postcrioribus oWusis ; ©lytria pro- 
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noto haud latioribna, ante media alutaoeis, modico 

striatim imnotfltis, apico obtuso, parum dilutioro; pedibtti at.|ue 
an tennis licte flavis. 

Differs from Pi, evanescen,^ in its much smaller size, nar- 
rower form, alutaceous surface, and faint sculpture. 

Found on Mont Carrie in Algeria hy Mr, Lewis. 

Ptfhnm ahcipcatumy sp. nov, 

L c. O'To mtn. Elonjralo-ovale, valdo oonvexum, nitiduliim, ni^ro- 
piceum, pilis pallidi'^ aparsissimo indutiim. lineis pronoti niilliH ; 
capito mu;i:no, niitiee producto, ociilis rudiuientnriis, lon!2:o retro- 
positin ; pronoto modico, ca pile parum latiore, ante bitNirn latissimo, 
iuberruliH modicis irregulariter diapodtis ornato, angiilia posteri- 
orihus obtnais ; elytris ovalibus, pronoto vix latioribu«, le^iter 
as[>t*ratis, apiribus iv>tuiidtttia, dilution Ims : pedihua niodieis, 
pieeis ; aiiUMiiiis elongatis, gracillimis, piceo-teataceis. 

This species is dlstinguislied from all iu congeners by its 
minute, almost rudituenlary eyes and very long slender 
an ten me. 

In tin* collection of Iferr E. Heitter, found by llcrr 
Brensko inuu* I'aygetus in the Mores, 


hUinm incog nitum^ sp, nov. 

L. e. 1 in in. Klougato-ovatum, uigro-picoum, valdo couvexuin, 
loviter ot eonfertiin tubei'culatum, pilis hrovibus iii*genttna sjiarse 
indutiim, linois prouoti parallelis; capite parvo, entice elongatt^, 
oculis hand promiiientibus ; pronoto modico, ca pit parum latiore, 
|)one medium latissimo, Wim versua fortiter eonstricto, linei-^ 
tribuB parallolis iu dihco distincHssime improaao, angulia postori- 
oribuft prominulis, aeutis, autorioribus valde dedexis ; elytris 
ovfitis, convexissimia, capita atijue i)ronoto duplo Imigioribus, 
raulto latioribus, pout) media latwaimis, ad liuiueros valde attonu- 
atbi, leviter coutVriirnqua tuberciiiaUs, aUpio t^ibereulis majoribus 
hino et illic oruatis, apico obtuso, dilutioro ; aWonniiis pygidio 
valdo obtuso ; ptnlibus brngioribus, laete flavis ; antenuis iongis, 
piceis, nd bosim dilutioriluis. 

This large and very distinct species bas, owing to the 

I iarallel linos on its tlwirajc, lieon confounded with 
Irichs., but, with the exception of rlie tborncic lines* omers 
entirely from that species in size, form, colour, and sbulptuit;. 
it appears to be very rare. 1 iound it in WicKen Fed, iJam- 
bridgeshire, but have met with it in only two omititiSntal 
collections ; in both of these it was labelled 

Guoiley, 

I)sccmlH*r 
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XX . — On some Jbinis in the Anatomy of ihe Species of 
Pala*echin\i8 (Scouler), M^Cop, and a proposed Classifi- 
cation. By Prof. P. Maktin Duncan, F.R.S., F.L.S., &o. 

Contents. 

The DDrio-centml System and its Variations. 

The Anatomy of the Anibiilaoral l^lates. frenerAl Observations. 
The Nature of the TnU^rradial-aiubulacral Kdj^es. The Desrrip- 
iion of the Ambulacra of Paht^ehimiA QiffaRy P. P. nphoi^ 

ruvg, P. mtetyjwifms, an<l P. Pkillipsm, 

The Oroupinfr of the five Speciea. 

The (Characters of P. ehr/anA^ P, quadriseriaUs^ and a Specimen in the 
Woodwanlian Museum. 

The Relations of PuUttechhuut and Mhoechinm^ W. Keeping^. 

The Synonymy. 

Theke arc gome very wcll-pregerved gpecimenfl of Bcveral 
Bpeciea of the genus Pala^eclnnus (Seonler), M^Coy, in the 
British Museum, in the Woodwardian Museum, Cambridge, 
and ip the Museum of Practical Geology, Jermyn Street, 
and their study yields some very definite information u|)on 
some important })oint8 in their anatomy. Some of the sj^ieci- 
mens show the dorso-central system nearly perfectly, and 
others exhibit the ambulacral structures, so tliat the plates 
can be drawn and studied ; portions of the jaws and teeth 
remain and, together with the interradial plates, are very 
intciestingly preserved. 


The Apical or Dorso-ceotral System and Us Variations, 

It is evident that there is considerable variability in the 
construction of the apical system in spugcies of Vala^whinus, 
The largest specimen of Palaechinns sphofriens at the Britiah 
Museum has the apical system with five large, tumid, basal 
plates, which arc separate, and with five radial plates, which 
are placed between the basal plates and form with tliom a 
ritig around the periproct. There is a circle of small, thick, 
and somewhat irregularly shaped anal plates immediately 
within the ring of the periproct. The basal and radial plates 
are large and tumid. 

Another sj)ecimcn of the same species has the apical system 
peifect, except in the anal platc.s. The periproct is penta- 
gonal and is surrounded by a circle of thick, tumid, basal 
plates ; the five radial plates are triangular and are only inter- 
calated between the basal plates on the outside of the system, 
and they do not form a part of the ring or margin of the peri*^ 
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proct. It 18 wry intere»1ing to find this variability of the 
entrance of the radial plates, which is not uncommon in 
Mesozoic and recent species of Echinoidca, exemplified in the 
Palecechinoidea. 

Tf was recorded by a late distinguished palseontoloiyist, dc 
Koninck, that tlic Pafrrnchwt were witliout radial plates to 
their dorpo^eentnd systems (Oeol. Mag. voh vii. p. 2»59, 
ph vii. fig. 1). It a)>pcars now' evident that the specimens 
studied by tluit able pala^ontologipt had Wn subject to cruph 
and ii regular pressure, so that the radial plates ivere either 
pushed into the t('st ox pressed aw^ay. Tn one of the speci- 
mens of Vah^pchinuH in the Pritish Museum one half of an 
ainhulncrum was thus disposed of, so that an interradium 
is placed next to the median suture of an ambulacrum. There 
is a Rpecinum of a Pahvechinns in the Woodwardian Museum 
show ing small radial jdates partly crushed inw'ards. 

I'lio apical system of the largest s]>ecirnen of Palfpechtmts 
sphtmcun in the British Museum has great resemblance to 
the system of P, tfhganti described and drawn by Baily, 
Geo). Mag. voh ii. p. 44, and reproduced by R. Etheiidge, 
Jun., in Quart. Jonrn, Oeol. Soc. 1874, vol. xxx. ph xxiv. 
In fact tlie differences arc the apparent flatness of the system 
in Baily’s figuie and the presence of the perforations, wdiich 
are obliterated in the British-Museum specimens. 

It is evident that the generic diagnosis of Palwechitws 
must refer to tlie presence of five radial plates, which may or 
may not be perfectly intercalated between the corresponding 
basal plates. The specific diagnosis of P. ^h(rricH3 must he 
altered from that of ae Konimk and Lov^n fitudes,’ p.4]), 
for the absence of radial plates is accidental. 

The small, thick, irregularly shaped anal plates of P. ajuAes- 
ricu6 in no way resemble those of the Saleniidas, nor in fact 
do those of P, elegam^ as figured by Baily ; there is no 
appearance of a ^•^sur-anal,'* 

The Anatomy of the Amhulacral Plaiee, 

The af)ecimena of several species of Palmchtnm in the 
Museum of Practical Geology, m the Woodwardian Museum, 
and in the British Mnaeum show the construction of the 
an)bulacra perfectly. ITie following observations were made. 

I. Theie are two vertical row^s of pahs of pores throughout 
each side of an ambnlacrutn ; tjie pores of the pairs are nearly 
or quite horizontal, but may be oblique, are separated by a 
thin convert septum placed vertically or nearly so, and there i» 
no peripodium ; the adoral pore of a pair is not near the adoral 
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Rutum of its plate on the outside of the test, and is equally 
remote from it when seen from within the test. The pairs 
alternate, ai*e in a slightly sunken zone, and the interporiferous 
areas are rather wide and more or less convex. Tliis arrange- 
ment of the pairs is seen in P. P, sphrr.ricus, P, inter- 

fnedius^ P, ellipltcus, and P. PhiUipnia^ 

ir. I'he plates of the ambulacra are very numerous and 
variable in shape in the same ambulacrum ; in shape 
and arrangement they differ in the species, but there may 
be a great sameness in the jilates of P. >Simple 

primary plates, one large at the arnbulacro-interradial end, 
and the next small there or blocked out, with or without 
alternate demi-plates, are the commonest, and true composite 
plates are very rare in all species and absolutely absent i?i 
some. A su<x;e8siou of similar primary plates, the pairs of 
pores being uniserial, is not observed in the species noticed 
al*K)ve. 

III. The ambulacra! plates are low and yet very thick, and 
when in place present a zigxag at their interradial edges — 
(herc« being a vertical series of alternate salient and reentndng 
angles there, the one being at the edge of the plates whicli 
are perforated by the pairs of pore-s of the outer vertical row, 
and the other cori*esporiding more or leas to the plate of the 
inner vow of pairs of pores. Tlie projection of the salient 
angles towards the interradia is very decided as a rule, and 
may be more or less rounded (figs, i., it., V,, VIIJ., X.). 

This ambulacro-inten’adiul line of suturing of course brings 
the zigzag of the ambulacral edge in contact with the adam- 
bulacral edge of the iiiterradium, and this will be found to be 
a zigzag, and its reentering angles fit the salient angles of 
the ambulacial edge. Isolated plates may be seen showing 
these projections and dejnessions, and it is evident that the 
plates of the test were readily separable at this suture, for 
tlie ambulacra are often displaced, the adambulacral plates of 
the interradia being more prominent or the reverse than 
the ambulacra. When the opposctl edges of the two series 
of plates are in their normal condition, the more or less 
rounded outer angles of the ambulacral plates are very visible 
and never assume the simple character figured by M*Coy 
and reproduced by K. Etheridge (Quart. Journ. Gool. Soc. 
vol. XXX. pL xxiv. fig. 2, from M^Coy, Synop. Carb. 
Foss. Irel. pi. xxiv.). There is mi overlap of the interradia 
over the ambulacra, and the lest was as rigid there as in an 
Echinus and not very unlike one in the suturing. 

The Ambulacra qf Palspechinus gigas (fig. I., p* 206).~These 
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are lonp and narrow, and are composed of a vast luimWr of 
small, low, thick ])lateH. The vertical rows of pairs of pores 
are in slightly depressed poriferous zones, tlie intcrpori- 
ff'rous areas are slightly convex and broad, the sutures 
between th(^ plates an‘ usually distinct. The surface of a 
plate of some size is granular around the pair of pores and 
nas tfiree horizontal rows of very small, distant, ])rimary tu- 
bercles, whicli hav(‘ a flat circular scrobiinile and a small boss ; 
granules are also present ; the minute ornamentation contrasts 
with the dimensions of the test. 1'he ambulacral plates arc of 
two kinds [a and />), each lanrig perforated by a pair of porous 
near its outer end. One kind of plate (a) is low, broail, thick, 
occupies much of the interjK)rifen>ns surface of the ambu- 
lacrum, and is perforated by a t)air of pores not very close to 
the amhulacro-intcrradial suture ; it is a ])latc of tlie inner 
V(‘rtical scries of pairs of pores. I'hesc plates may he. perfect 
or iinp<*rfect primaries. In tlie first instance (fig. r,,n) a very 
low and often almost linear pait is seen external t ) the pair 
of pores and rcacliing the reentering angle of the ambulacro- 
intenadial suture. The low part is so small that it permits 
the large-emled jdates of lh<* outer vertical series of pairs of 
pores (A) to come nearly close together. In the other instance 
the outer linear projection of the jdate has Wen lost (fig. i., a'), 
and the plate ends in a point, which docs not reach tlie 
edge of the ambulacro-interradial suture; the linear part has 
Wen jammed out by the increasing growth of the plates of the 
outer series. (Fig. i., a, perfect piirnary, a', a primary blocked 
out from the ambuiacro-interradial suture.) Both kinds of 
plates form gwmetrit*al figures at the median suture of the 
anibulacrum, aie liighest there, and their horizontal or trans- 
verse sutures an? distinct for one third or one half of the 
distance from the median line outwards. The existence of the 
second kind of ambulacral plate (fig, which carries 

a pair of |>ores of the outer vertical series, prevents the 
transverse sutural line being continuous to the ambulacro-t 
interradial edge. 

I’he second kind of amlmlacral plate (fig. is perforated 
by an outer pair of pore«, and its outer edge forms the 
salient angle at the suture already noticed. The plates of 
this kind, although largo externally, are smaller than the 
others, ai*e placed alternately with them, arc narrow in- 
ternally, and do not reach the ambulacral median line. They 
are low. inward-pointed demi^plates with a large outer end, 
where the pores are. The outer and large ends of these demU 
plates are often so close vertically that, as has been already 
noticed, they occlude the outer process of some primary plates 
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(a'). It does not appear that this dcmi-plate and its actinal 
or abactinal primary ever form a true composite plate. There 
is no overlap^of the ambulacra! plates. 

Lov(5n (‘ Etudes/ 1871, p. 41) notices P. He ob- 

serves that tlie figure given of it by M‘Coy (o/>. <t<V. pi. xxiv. 
fig, 4 c) shows ambiilaeral jdates each with two pairs of pores; 
this he ju'operly considered to be erroneous, W. Keeping 
(Quart. Journ. Geol. Soe, 1876, vol. xxxii. pi. iii. figs. 12, 
13) gives M^Coy^s figure and a correction. Now, although 
these drawings show a marked difference from the structures 
visible in the specimens I have described, still in specimens 
where obliteration of the sutures has taken place and where 
the pores are greatly crowded vertically, both of the appear- 
ances drawn by M‘Coy and Keeping are to be recognized. 
But they arc deceptive, and the truth is cx|)lamed in 
weathered parts of the same test. Never thtdess there were 
no intercalated deini-plates noticed in McCoy’s definition of 
the genus or Bf>eeiea. I-rOv<5n places P, in a group of 

Palaeckini which have the nnibulacral plates differing alter- 
nately, having the same height at the median suture and 
one entire (a primary), ailJ the other reduced to a cuneifonn 
deini-plate, its point directed outwards. In the specimens of 
P. gigas in Lotulon arid Cambridge the demi-plate has its 
point directed towards the median line, which it does not 
reach. It will be seen, however, that the structure noticed 
by Lov^n is found in another species, P. $ph(rricti8. 

Amhulacra of Palaieclunus ellipticus (fig, viil.) present 
ambulacral plates somewluit similar to thow* of P. gigos^ and 
the pairs of pores are biscrial on each aide of an ambulacrum. 
Hence there is an error in the specific diagnosis and drawing of 
M^Coy (in Foss. Mount. Limestone Ireland, 1842, pi. xxiv. 
fig. 3 ; P. gigo^s is incorrectly drawn, fig. 4). 

The specimen in the Sluseum of Practical Geology 
(xni I sluws very convex intei-poriferous areas. The 
plates M'ith the outer pairs of pores are small demi-plates ; the 
primaiy plates with tlie inner rows of pairs of pores are nar- 
rowed between the dcmi-plates and usually do not reach the 
ambulacro-interradial suture (fig. viii,). 

Amhulacra of Palsscchinus sphsericus (figs. n.-vn.).~ 
There are two specimens of this species, one a crushed mas.s 
and the other more or less prolately spheroidal, in the British 
Museum which show the structure of the ambulacra very 
well. The arrangement of the pores in two vertical rows of 
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pairs 18 the game as in P. hnt the shape and the nature 
of the plates differ. The commonest arrangement of the plates 
is seen at a little distance from the apical system (fig. H.). 
The pores of the pairs, which are in two vertical series and 
alternate, are large and often rather broad ; they are separated 
by a Kcplmn. as in the other species. As in P. the pair 

of pores of tl»c outer vertical row {b) are in plates which form 
the salient angle of the zigzag at the ambulacral edge ; and 
the pair of pores of the inner row (a) are in relation with the 
reentering angles. The plates are of two principal kinds, 
and the first to be noticjcd are those which are perforated by 
the inner jjairs of pores, ddiese plates arc either perfect, 
low, broad primaries, highest at the ambulacral median line 
(a), having much transverse suture, and narrowing and be- 
coming pointed at tlie ainbuIacio-inten*adial suture, or im{>er- 
fect primaries, witli their outer part, near the ambulacro*^ 
interradial edge, reduced to a point which does not reach 
out wauls to the outward edge («'). Both of these plates 
arc usually high at tiic median line and have a single hori- 
zontal row of minute acrobiculute tubercles, with a boss and 
some granules (Hg. Ii., a, «'). 

The other principal kind of plate (fig. II., b) is a low pri- 
mary, ns broad as those just described, but slightly lower at 
the median line and larger externally, where there is a large 
pair of pores of the outer vertical series. The plate is ex- 
panded around the })ore 8 and highest there. The ornamen- 
tation is the same as that of the other plates. It will bo 
observed that this arrangement is ditferent from that of P, 
gigaa and that both plates are primaries, there Ixdng no demi- 
plate. JSeai cr the apical system the size of the pair of pores is 
not suflicicnt to produce much enlargement of the outer part 
of the plate, which has an outer pair of pores (fig. Ui., A). 
But the slight increase of height is readily seen, and it has 
the effect of diminishing thesizeof the next plate (<i), with an 
inner pair of pores (fig. in.). It certainly appears, when the 
sutures of the plates are invisible, as if there were two pairs 
of pores to a plate, as M‘Coy drew and Keeping criticized. 

One composite plate is seen in a specimen near the apical 
system and the components ai*e primaries; the inner edge 
ot the combined plates forms an angle, and the larger plate is 
with a large outer and inner parf (fig. IV., b) , while the smaller 
plate (a) is low at both ends and has a suture curved adorally. 

A common arrangement of the plates of the ambulacra 
(fig. V*) is as follows 

A plate (fig. Y., V) is large where it is pierced by the 
pores, and forms a projecting angle at the ambulacral edge ; 
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it is broad, and whilst its height is the same as that of the 
otlier plates at the median ambulacral line, it is nipped in, 
vertically, at its middle in consequence of tlie shape of the 
plates above and below it (<i^ and a^). The first of these (a*) 
IS a low' primary, smallest at the extreinitieH, pierced by an 
inner pair of pores, and it has a transverse curved adoral 
edge and also a convex aboral sutural edge to connect it with 
the primary {//}. 

^1 he other plate, a ])rimary (a'*), is aboral to the primary 
is tall at the ambulacral median line, low close to the 
pair of poi'es, and (*xtcrnally it is not quite reduced to such a 
meie point as in the instance of the first component (a’), which 
just leaclies tlie ambulacro-interrudiul edge at a reentering 
angle. Tlie adoral sutural edge of tlic plate (a*j is convex 
and the aboral edge is straight or slightly concave in the 
opposite direction. The arnuigeincnt of these three unequal 
primary plates has geometrical outlines ncitlier externally nor 
at the median ambulacral line, and is rej>eated in the vertical 
succession (fig. V., />, a). 

Amongst the {)lHtes of this species are some which arc not 
only cliaractoristic but very suggestive of the reduced and 
isolated plates of other Palmecliinoidea and of the later 
Kclunotliurida\ 

A composite plate (fig. VI.) has a small aboral primary n 
and a large middle primary A ; but the third component is 
adoral and at the arnbulacro-iritcrradial edge, and is a small 
demi-plate looking like a peiipodium witlioiU a plate, and it 
is crushed a little out ol place. This demi-plate («') should 
be comparc<l witli that seen in a doubtful conqiosite plate 
(fig. VJI., e/j. Jt is evident that the crush of growth has 
enabled the large primary plate (A*) belonging to the outer 
vertical row of pores to crowd out, with the assistance of its 
adoral neighbour (A^), the primary of the inner row. This 
has lost all its inner part, has become a demi-plate (a'), and 
but a trace of the outer portion remains; the rest is like a 
thick peiipodium. 

^J"he occurrence of small isolated plates along the lines of 
transverse sutures, a phenomenon especially Echinothurian 
in the recent fauna, has therefore a certain explanation. The 
plates thus placed and small are not additional and intercalated 
plates, but are the results of grov\th, crowding, crushing out 
and in, and atavism of original plates. 

It does not appear unreasonable to account for the presence 
of lour veitical row s of ambulacral plates in some Taiajechi- 
noidea liy an early movement of the plates perforated by the 
inner low of pairs of pores inwards whilst the growth pro- 
ceeded. 
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'I hc tliioknesft of tlic ambulacral plates of P. (fiyau and P. 
sphwrivuH is remarkable, and is iiiiicli greater than tlieir ver- 
tical heiglU ; there is no overlap of the edges and the test was 
rigid. 

The interradial [ilates of the species are very tliick and the 
e<lges present no evidence of nexibility. The ainhulacral 
rows of plates have their anibulacral edges as zigzags and the 
angles tit into the eorrespondiiig reentering angles of the 
ainbulaeral plates. I'he resenihhince to many Mesozoic and 
recent species of regular Echinoidea is exact in this respect. 


Ambulacra o/'lhiheechinua interrnedius, IE. Kcrjjiuf/ (Quart. 
Journ. Oeol. Soe. vol xxxii. p. 37, pi. iii. figs. tMl). — 
'riiere are specimens <»f this species m tlie Wuoflwnrdian 
Museum and also in the Museum of Ihactieal Geology. The 
late Mr. W. Keeping doubted whether the speeies eouhl be 
plneed with Palau ebinns ] but he was misletl, appaiently, by 
tile (liagm»His of M‘Coy, especially of the part relating to 
the const luetion of the poriierous z«>ties. The ambulacra of 
P. interim (ft us have biserial pairs of pores and tlie plates are 
veiy numerous, lovv, broad, and thick (figs, JX. and x.). The 
plates are all jn inuu ies and are in regular vertical succession, so 
that there is a single vertical row ot them on each side of the 
median ambulacral suture. But the plates are ditlerent in shape 
in the same, vertical row, although not to the amount .nhown in 
P, gigus. I’he plates with the outer pairs of jiores are largest 
at their outer part, which forms the salient angle of the arnbu- 
lacral edge of the ainbulacro«interradial suture, and they reach 
the median ambulacral line, being lower there than near the 
puit which bears the pair of pores. The plates which bear 
the inner series of pairs of pores are narrow externally and 
ina^ or may not reach the interradial suture, and if they do 
80 it is by a pointed angle. Tiiey are low, broad, and are 
often higher at the ambuhvcrul median line than the other 
primaries with the outer series of pairs of pores. Fig. ix. 
from a specimen in the Museum of Practical Geology and 
tig. X. from the Woodwardiau 8j>ecimen. 

Amhulacm of PalfiBcchiuus PhilHpsite, Forbes. — Palw^ 
echinns PhtUijmm, Forbes, ia to be seen in the form of models 
which have been made by ruuning in a melte.d substance 
into the hollow fossil. Hits substance, when solid, shows 
the inside of part of tlie tost, and therefore the ambulacral 
and other plates are represented on the mo lei so far as 
their inner surfaces are concerned. 
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The model at the Museum of Practical Geology slio^rs a 
double row of pairs of pores here and there, in an ambulacrum^ 
but the suturing of the plates is not visible. Nevertheless 
the plates were evidently arranged after the system of the 
primaries of P. spkwricus (fig, u.). F orbes gives a diagram of 
the plates and the pairs ; but the inner pair of pores is placed 
too close to the meefian line of the ambulacruai ajid its plate is 
too much blocked out from the ainbulocro-iuterradial suture. 
(Oouipare Forbes, 1848, Mem. GcoL Survey United King- 
dom, vol. ii. pt. i. p. 384, pi. xxix. fig. 1, and the fig. II. of 
this communication.) 

Tke Grouping of the Species. — It will have been observed 
that no less than five s{>ecies of Palteechinm present two ver- 
tical rows ol pairs of pores on each side ot the ambulacra. 
The species gi*oup themselves into two divisions. Jn one, con- 
tainiiig 1\ gigo^ and P. elUpiicuSy tlie outer pairs of jiores of 
the vertical row iarc in derm-plates, and in the other division, 
containing P. t^pha^ricusy P. intennedtuSy and P, Philtipsiwy the 
plates ot both sets of pairs of pores are primaries, some being 
blocked out Irom the ambulacro-interradial sutures. Very 
rarely tiierc is some crowding and union of plates to form 
compound ones, as in P. sphaericus. 

It IS very remarkable how distinct some of the plates are 
from their neighbours, and it is evident that their great thick- 
ness would keep them from overlapping. It w'uuld seem at 
first sight as it tln re had always Unm a sjmee between the 
edges ot the plates; but in the Woodwardiaii specimens and 
in some elsewliere the plates are often so close that there is 
no vestige of a sutural line between them. Hence the draw- 
mgs given by M‘Coy and W. Keeping, which have been 
noticed. 

The Characters of Paliecchinus elegaus and P. quadriscri- 
alis. — The question arisen, Where ore Palmchinus elegansy 
M^Coy, jP. quadriserialisy J. Wright (Journ. It. (Jeol. Soc. 
Irel. vol. i. p. 62, pi. iii.), and a small-plated Palasechinm in the 
\\ oodwardian (Jolleclion, which does not present the charac- 
ters of any ot the five species mentioned alx)ve, to lie placed? 

In a classification of recent or Mesozoic Kchinoidea no one 
would place species with a single vertical row of pores on 
each side of an ambulacrum in the same genus as species 
presenting two vertical series of paiis on eacii side of an 
ambulacium, the plates differing maikedly in their shape and 
arrangement also. Uidaris is separated on these lines frpm 
JJiplocidaria. Now P. elegane has all its ambulaoral plates 
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and primariog subequal^ and there is no crowdin|^ to form 
demi-plates or to crush out parts of plates frora the intcrradial 
sutures. The plates are Gidaridean in their simplicity' and 
each has a pair of pores, so that there is one vertical senes on 
each side of an ainbulacrum. This is the case with P. quadric 
Meriatis and with the small Patceechinuit in the Woodwardian 
Museum. It must be admitted that the alliance is close, but 
these species cannot enter the same genus as P. yfyo# for 
instance. Unfortunately AUCoy was not impressed with the 
value of the ambulacral characters, and placed P. gig(My 
P. eleganSf P. eUtpttcus^ P. sphr.rtcus and another as types 
of his genus Polwcohinua (AI^Goy, in Griffith, Foss. Garb. 
Limest. Irel. 1842, p, 171, see pi. xxiv ), every ambulacrum 
being wrongly figured by his artist. VV. Keening was 
clearly impressed with the want of liomogeneity in tlic genus ; 
and when W met with the specimen in the Woodwardian Mu- 
seum, which has a small test with small plates and straight, 
single, vertical rows of |)air8 of pores, one series of pairs only 
being found upon each side of an ambulacrum, he defined a new 
genus lihoechtnua {op, cit, p. 37). lli^lly this genus, with a 
very slight modification, will embrace the forms of Pake* 
echinus with uuiserial pairs of pores. 

From our present knowledge, if PulwceMnua is to remain as 
a genus — and it ought to do so, for McCoy’s work claims 
great respect — it must be as Paltceohinusy M‘Coy (pars), and 
relate to species with a double vertical row of pairs of pores, 
such as P, gigaa and P. sphasricua. Hhoecktnua^ Keeping, 
alightljr modified, will then contain P. elegana^ possibly P. 
quadrtaerialia^ and certainly the little form in the Wood- 
wardian Museum. 


Si/nongmtf, 

Genua Pal/eeciunus, M^Coy, pars. 

P. gigaSf P. aphcericus^ P. eUtpiicm^ P, inUtrmediua^ 

P. PhiUipaiiB^ 

Genua Ehokchinub, Keeping. 

R, irreguUma^ Keeping ; R. elegms, M‘Coy, sp. ; P. quadric 
aerialia^ J. Wright, an. ; P. sp. (in the Woodwardian 
Museum, named a Paicmhinu^. 

The two North-American species, which I have not seen, 
.Afia. S Mag, iVl Htai, Ser. 6. Voh iii. 15 
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appear to belong to PcUaieehinus as now limited. P. Kcnigii^ 
M^Coy, is insufficiently diagnosed, the type being fragmen- 
tary. 


Fig. I. 



Fig. IV. 


Fig. V. 



Fig vr. 




Fig VII. 



Fig. vrri. 



Fig. IX. 



Fig. X. 


Fig. i.—One »id« of |>art of an ambulacmm of PaUpechinm giffm, maga# 
Figs, u.-^vii. — I^atea of part of one side of ambulacra of A ^harum. 

m^n. ’ 

Fig. vin.—Two demi -plates and a blocked-out primiu^ of P. 
magn. 

Figs, nc., X. — Parts of one side of an ambulacrum of P. isUertnedhiBif magn* 

The obliquity of the pores of the pairs is sometimes not with the «doi*al 
pore directed more or less actinaUy ; this unusual condition is 
represented in figs, n., v., vi., and ix. 
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XXL — On a new Atliorybia. By J. Walter Fewkes. 

[Plate VII.] 

The genu« Athoryhia is remarkable among Physophores in 
that the stem is very short, the nectocalyces are absent, and 
the appendages appear to arise about the base of the float. 
Its whole anatomy shows embryonic features, since the young 
of several other genera of Siphonophores pass through a stage 
in which they have what may be called an stage. 

Athoryhia is, in }>oint of fact, a genus wliich, while has 
embryonic likencssea. lias become sexually mature, although 
it is ordinarily reganicd as an adult. Whether or not it ever 
passes out of this stage into some other form no one has yet 
ueen able to discover. 

From the coast of Florida we have a genua allied to An- 
thoj)hy8a^ to which I have given the name of Diploryhia^ on 
account of the existence of two kinds of tentacular knobs 
The waters of California, so rich in genera of Modiism, have 
not hitherto yielded a single species of Athoryhia. The writer 
is able to add to tlie list of Medusaj found in the waters of 
California a new Athoryhia for which he suggests the name 
A, calijm^nica. 


Athoryhia califormca^ sp. nov. 

Float . — TliC float is large, conspicuous, and carried upright 
as the animal swims in the water. Colour pink, with apical 
zone dark crimson to brown. 

Fecioc^alyces . — No nectocalyces or nectostem present. 

llydrophyllia . — The hydr<»phyllia arise from an enlarge- 
ment at the base of the float. 'J'hey are leaf-like, trans- 
parent, gelatinous, placed in a ring about the lower region of 
the float, alK)ve the polypites, tasters, and tentacles* They 
are ordinarily carried extended at right angles to the axis of 
the float and are capable of a free flapping movement, by 
which the animal may be projiellcd through the water. 

Each hydrophyllium is thin, indented on either side at a 
l^int situated about half its length by a welbmaiked indenta- 
tion or notch. The distal extremity is rounded and pointed, 
the proximal being united to the bwy by a short and incon- 

♦ 1 formerly called this Hoiidau Pbywpliore, dincovored st Key West, 
Florida, a new species of AtJtorybio (A./orm<m). Hmckel refers it to 
AHtkofmyio ; but U seems to me that it should receive a new generte 
name, and I have elsewhere suggested the name Ikploryhia. 
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eduncle. The outer surface of each hydrophyllium 
by longitudinal rows of nematocysts, which are 


seen. 

Each by drophy Ilium is penetrated by a tube, which com- 
municatee with the cavity of the l>ody below the float. This 
tube tnds ciecally at the distal extremity of the hydro- 
phyllium, and is simple and unbranched. 

Tasters — Below tlie <!ircle of liydrojdiyUia there arise from 
the body of tlie Athoryhm numerous long, highly flexible, 
flask-slianed bodies, which closely resemble the so-called 
tasters of Vhysophorcs. They also recall the flexible 
bodies which are found appemfed to the ncctostera of 
Apolemia 

Tlicy can be gracefully moved back and forth and can be 
extended outward between the liydrophyllia, so that their 
extremities often reach far Ix^yond tiiese organs. Filamentous 
appendages of the tasters were not noticed. The tasters have 
a pinkish colour. 

Polypites . — A single, large, well-dcveloped, and several 
immature polypitea were noticed. The large, fully devclotKjd 
polypite, opens directly into the cavity of the liody below 
the float, of which it appeared to be a continuation. This 
. wlypite is flask-shaped, with an opening or mouth at the 
distal end wliich extends far beyond the hvdrophylHa, The 
lips of the mouth arc f)ften expanded, imjiarting a trumpet- 
8ha|>e to this region of the polvpite. This polypite is more 
opaque than the others, although partially digested food was 
oWrved through its outer body- walls. The other polypites 
are immature, closidy resembling in form the tasters, and in 
many of them an open mouth was observed. 

Three well-develoi)cd tentacles are figured in my sketch 
(PL V 11. fig. 1). Tiie tentacle, t, which arises from the basal 
region of the largest polypite is somewhat more conspicuous 
than the others, Tiie tentacles were observed to have a 


single kind of tentacular knob (fig. 2), which, while it differs 
considerably from either kind of tentacular knob found in 
Diploryhia fonnosa^ resembles somewhat those of Athorybia 
rosacea. Kbll. Each tentacular knob has a single unbranched 
peduncle, pd^ u hich bangs at intervals from the tentacle its^. 

The structure of the tentacular knob of A. ml^brnioa is 
peculiar f. The base of the knob by which it is joined to 


♦ For those bodies in Apolemia the name nsetotasters is augmtsd. 

+ The tentacular knoba of A, caltfomiea dWer very greatly from those 
of any known species of Athorybia, The character of the tetitacolar 
knobs is a very gCK)d feature by which to distingi^ ^fhxant sp^s of 
rhysopborfm genera. 
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the iKjduncle forma a eacoulua. The sacculua, a, ordinarily 
forming a l)eU-shaped covering enveloping a atructure known 
aa the involucrum, ia in our new Californian Athoryhia very 
much modified and reduced in siae. It is a globular or hcmi- 
aphericat enlargement which showB the apongy ” cellular 
walls which have been described in the knobs oi* the genus 
Rhizophysa, On one side this hemispherical sacculus is 
enlarged or extended into a conical projection, recalling the 
bcak^ltke processes of certain of the knobs of the genus Ithizo 
phym, Inis portion of the knob likewise shows the charac- 
teristic ‘‘ HjMjngy ” cellular contents. The a}>ex is tipped by 
a conspicuous pigment-spot. 

The involucruin, i, takes a single tuni, and is seldom 
covered by the sacculus. It is densely pigmented and appa- 
rently forme<l of well -developed neinatoeysts. 

There is a single leriiiinal median vesicle, ti\ and two ter- 
minal filaments, if. These structurej^ have a close likeness to 
the same liodies in otlioi Pliysi)phores, and seem more like 
immature than fully developed 

The size of the whole body, including its length without 
ttmtacles ftom the apex of the tioat to the open end of the 
poly pile, is one eighth of an inch. The diameter from one 
tip of the ex[)anded hydrophyllia to that of the oppsite has 
the same or approximately the same measurement. Tim 
animal was taken in the Santa Barbara Ciiatintd, oil* the coast 
of Southern (California. 

'J he question naturally arises, Is not this the young of 
some long-stemmed Physophore, like Ayalma^ as yet unre- 
corded from the Califoruian waters of the Pacific ? There is 
nothing to prevent our answering this question in theaflSirma* 
tive, since wc know that several genera pase through a similar 
form in the course of tlieir development Still the animal 
which we have represented in our Plate, even if a larval form 
of some long-stemmed Physophore, is in certain respects 
different from any larva which has yet been described. 

The sexual b^ies lie around the bases of the polypitos^ 
hut they are very little developed, a fact which certainly looks 
as if the animal is a larval form. Btiil, even if they were 
well developed, that fact alone does not indicate that the 
animal is mature, for among the Physophoros examples 
might be InstanoM in which a genus matures its sexual 
prraucts before its aduH form is reacbech 

* la m> Studieson the PadfiooooKtl have aetertik^ a longNitemaad 
Phj^sophore of any kind, sad 1 am not aware that others have resoided 
them from the locaUty where my staditsi were made. 
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EXPLANATION OF PLATE VII. 


Fig. 1. AthoTT^fia ealifumiea. A view from the ade, showing the hydro- 
ph jlUn moie or leee expanded ; tentacles and pulypite extended, 
j^wn from a living apedman. 

Fig, 2. Single tentacular knoD very much magnified. 


Apex of aacculufl. 

/ Float, 

he. Hydrophylliura. 

Involucrum* 
p. Polypite. 
pd, Peduncle of the 
knob. 


Lellerittg. 

n. Sacculus. 
t. Tentacle. 
if. Terminal Hlatnent. 
tk. Tentacular knob. 
ts. Taeter. 

tentacular tv. Tenninal vosiclo. 


Cambridge, U. S. A.» 
November, 1H88. 


XXII . — Further Ohsen^ations on the For amini feral Genus 
Orbitoiclcs of (T Orbiepty, By IL J. Caktkr, F.li.S. &c. 

Since my observations on the genus Orhitoides of d’Orblgny 
were published (‘Annals/ 1888, vol. ii. p. 4Hb) I have re* 
ceived several type specimens of Orhitoides media from the 
Upper Clmlk in the south-tvest of France, which, being the 
same in specific characters as those from tlie Cimlk of Maes* 
tricht that I had already described [op. et loc. cit. p. 445), 
have enabled me per.ioimlly to compare the two, which pre- 
viously 1 had only been able to effect by quoting M. le 
Vicomte d’Archiac’s description of tins foasil under the name 
of Orbitolites media [Hk p* 446)* 

For this welcome present I am indebted to my kind friend 
Mons. G. Berthelin, formerly of Nantes, now residing in 
Paris, whose valuable contributions to the knowledge of 
Foraminifera are well known, and who, on learning from tlie 
paper to which I have alluaed that 1 had no specimens of 
^^^hhitoides media ” from France to compare with d’Orbigny’s 
illustrations, immediately sent me twenty, labelled 
toides media, d’Archiac, sp. Dordonien (Craio aupdr.), 
Meschers (Charente-Inf.), prbs Eoyan.** These appear from 
their smallness, varying from 5-48tlis to 6-24ths inch irx hori- 
zontal diameter, to belong to the lesser size mentioned by 
d’Archiac as probably being young forms of his larger one 
rather than a different «j>eciC8, wdiicli meaaared 50 
in diameter (op. et loc. ch.). 
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Be this as it tnaj^ these specimens are sufficient to show 
after careful examination not only that they are identical in 
their specific nature with the «j>ccimen8 from Maestricht, but 
that they entirely accord with d’Orbigriy’s illustrations in hia 
‘ Cours Element, de Pal^ont. et de Giiologie ’ (vol. i. p. 193), 
bein]^ therefore ^^enuine varietica of, if not identical with my 
OrbtioUteH Mantdli (^Annals,’ /. r. p. 442). Thus I observe 
that the vertical papillary eminence of the crust on each side of 
tlie central plane, although only seen on one side in thespeei- 
mens from Maestricht, is perfectly developed on both sides in 
those fiom the south-wcHt of France, ana therefore identical 
w ith dH)rhigny*s Profil ” Cours,’ 1. c,) ; also that the 
sinuous lines on tlie surface radiating fn)m this eminence 
to the circumference in d’Orbigny’s adjoining representation 
arc equally identical. These lines are intended for ridges of 
shcll-sulrstance continuous with that forming the central 
cinineuce, and radiating at first singly from this |Munt be* 
eonjc so nuiltiplied by siilKlivision afterwards (that is as they 
approach the circurnterence) as to spread all over the disk. 
Originally they arc derived from the union of granulations 
whicli more particularly characterize the specimens from 
Macstricht, where they may be seen to be the outer ends of 
the conical columns ” to which 1 have alluded in my 
description of this form Annals.’ L c, p. 445). 

Still this does not interfere witn what 1 have endeavoured 
to [)oint out, viz. that the cells of the central plane of d’Or- 
bi^y’s Orbitoides media present in the horizontal section a 
$mer<ndal form, and that those of his Orbitoides papyrocea 

Cours/ vol, ii, p, 732) are rectanffular^a aistinctiou 
which it is desirable to bear in mind, as at present the term 

Orbitoides is indiscriminately used for both kinds, so that 
it is not known when this term is mentioned which kind is 
meant, a circumstance that the following paragraph will show 
to be likely to lead to confusion both palawntologicaUy and 
geologically. 

At pr^nt we know that OrhiioUies MantelU has been found 
in the midst of a bed of Nummulites sabbwigata in Bind, and 
Orhikdd^ dispansa in on© of N. tixponms at Lukput, in 
Cutcb, in confirmation of which I now possess specimens. 
Hence it is possible that all three may exist somewhere to* 
gether. But there are no Nummulites with Orbiioliies Man- 
ulli in the Claiborne beds of Alabama, none that I could see 
in the bed of tlie cliff at Takah, on the south-east coast of 
Arabia, nor in the specimens from the bed at Nal, in 
Jhalawan, nor in those from that of the bank of the river 
Irrawadi discovered by Mr. Theobald — circumstances which 
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a more extended acquaintance with the atrata of the Eocene 
aeriea may explain. 

With the mstinction to which I have alluded, it became 
necessary to establish a separate division for the discoid Fora- 
minifera typified by OrbitoNtes Manielh\ and this, which I 
proposed in 1861 {* Annals,’ vol. viii. p. 328), was done by 
Uumbcl seven years afterwards under the name of Leptdo- 
cycHna ” Beitriige zur Foraminiferen-Fauna der nordalplnen 
&cto^bilde,^ Miinclien, 1868). In short G umbel in this 
work has divided d’Oibigny’s Orhttoides''^ into five sub- 
gtmera, reserving the fifth for the kind typified by my 
tohtes MnnielU^ and devoting the rest to that typified by 
Orhitoides papyracta. 

Of eouisc the subgoneric name LepidocycUna'^ would 
thus take the place of ‘H)rbtU)lite8 ; ” but if it can 1x5 reason- 
ably interred that Orbiiolite^ MantelU is but an evolutionary 
development of I^nnarek’s genus ^^Orh%io1ite»^' and evolu- 
tional y doctriire is to have influence on nomenclature, then 
the propriety of introdiicing a new name for anything corning 
from the latter seems undesirable. It was this that influenced 
both Faujns de St.-Fond and d’Arehiac in using the generic 
teim Orbitolites ” for this fossil. Hence the term Orbi- 
toides'^ might be retained for tlie kind typified by Orhitoides 
pQpyracia^ and that of OrhitoliteM for those typified by Or&f- 
toiites Mantellij while the wliole, together with NtnnmulileSf 
might be included, as proposed by Carpenter, in the family 

^ummuliuida” (‘ Introduetion to the Htudy of Foramini- 
fera,’ p. xiv, 1862). 

1 have already adduced reasons based on evolutionary 
views for using the term Orbiiolite^ Mantelli {* Annals,’ 1888, 
vol. ii. p. 44z), to Avhich I might add that the papillary 
eminence on Orbitoidetf merfta, d^bigny, is almost always 
represented on OrhiioliUiB marginali^^ Lam. (that is the 
recent species), by an accumulation of shell-substance on 
the centre of the disk possessing an irregularly stellate form, 
whose rays extend for a short distance towards the circum- 
ference, and that, although the cells in most instances do not 
present the foramina on the surface whicli are observed in 
the cell-divisions of Orbitmdes medta^ d^Orb., in a horiaontal 
section of the crust, yet in some from the Red Hea (Suea) in 
my cabinet they arc unmistakably present in by far the 
greater number of cells, although in midst are to be seen 
some which do not possess them. Why they should be so 
generally absent in most sijjecimena may be accounted for by 
the free coinraunication which exists between the interior and 
exterior of the organism through the numerous ajtertures on 
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themargin, the celle (stolonigerous buds), after their first deve- 
loptneut, breaking into each other so generally that the whole 
IS thus resolved into a cancellated structure (calcareous skele- 
ton) filled with continuous sarcode, which issues into the cir- 
cumambient medium by the way mentioned, as in such-like 
Foraminifera. Hence this structure in the central plane of 
OrbitoUUs Mantelh\ 

l)i*. Carp(Uitcr, in liis admirable Monograph of the Genus 
Oi^bitoHteti'*' (Phil* Trans. 18i56, p. 11)0, pT. vi. fig. 5), denies 
the presence of holes in the alielly substance of the calca- 
reous disks of OrbitohteMj but adds that the punctated 
marking^’ here may be regarded as the rudiments of those 
minute closely-set apertures which in many Foraminifera give 
])assage to pseudopodial extensions of the sarcode.’’ Whether 
this is the case or not I cannot say; but where the holes 
in th(», cells are manifest they are situated resjiectively on 
little tubercles as in other Foraminifera. 

The holes seen in the cell-divisions of Orhitoidits viedia^ 
d’Orb., in a mounted inicrosc(»pic horizontal section of tlio 
cruet HrtMin^rtdy transverse sections of the minute tnlmli which 
extend perpendiculurly from one cell to another; and even these 
aiti not visible on the suifacc of OrbiUdites MantelU fn>m 
Alabama, where the cellular structure is finally covered iu by a 
thin film of V imperforate liomogemHms shell-sabatancc. While 
in the fossilized Orbitolile from the neighlxiurhood of Jarrak, 
in Ijower Hind, &c., which I have de^signated pedmictdaia'^^ 
Annals/ 18(ii, vol, viii. p. 463, and dcline.ntcd in that of 
1863, vol ii. pi. vii. figs. 43-45), the peduncle or papillary 
eminence is formed of shell-subatancc, from winch sinuous 
ridges are extended to the circumfemice iu the same way as 
that represented by d^iibigiiy in his illustrations of Orbi- 
toides viHlm {op, et loc ciL)^ J have already alluded to this 
structure in tlie ‘Annals’ of 1861 (/. c,). 

So that altogcthtM', part for part, vve have the same struc* 
itues in Orhitolite» media us in Orhiiolites marpUialiSy saving 
the crust,” and hence the reason for retaining the term 
^^Orfdtolites ” in generic distinction* 

Let us now, in conclusion, direct our attention more partis 
culuHy than I have hitherto d<mc to the stnicture of this 
crust,” for, looking at it in the vertical section, it is seen to 
be composed of colunina of vertically compressed cells, which 
are amnged more or leas perpendicularly according to their 
|>osition on each side of the ceiitral plane, in such a maimer as 
to lead to the inference that they are a direct prolongation 
vertically of the spheroidal ones whose regular arrangement 
in the central plane, when viewed horizontally, gives rise to 
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tbe characteristic eng5ne*tumed pattern to which I have 
alluded, and that any horizontal section through any part of 
this crust would present this pattern. But this is not the 
case, inasmuch as the thinnest horizontal section beyond tfie 
central plane shows that horizontally these compressed cells 
are not only very variable in size, but present the utmost 
irregularity in outline that can be conceived, so that it be- 
comes impossible to trace any direct communicHtlon between 
any of them and those of the central plane respectively ; while 
the nearer the columns approach the surface tlie more these 
cells (although they iuterconiinntncate with cacti otluT 
throughout by the minute tubuli to whicli I have allud^^d) 
become approximated, till at last, in the Alabama rtp(*cies, 
they are covered in by the smooth honiogciieous layer of 
shell-substance also above rnentioried. lienee, like most of 
the specimens of OrbitoUtcH mar^ittolisy the only means of 
communication externally in Orbifo/ifae Mantelli was through 
the apeitun‘s in the margin, the central plane.” 

That varieties of the kind typified by Orlitolites MantelU 
vill be hereafter found I have no doubt; and Giimbel has 
already added tv\o under his subgenus ^^LepulocycUna^^' viz. 
dilaiata^^ and burdiyalemis^^ [op, et Loc. dt,). 

But that ^Wrbitoliies^^ of Lamarck sliould Ixj used as the 
generic name for the type of Morton’s ]>iummuhte8 Man* 
telli oi the Claiborne beds in Alabama (as 1 first proposed) 
instead of ^^Lepidocycltna ” seems to me, on the grounds 
that 1 have stated, to be most desirable; w^hile as regards 
jtvrtbrt/y in nomenclature we find that as far back as 1799 
Faujas de fciaint-Foiid (in his Nat. IJist. do la Montagne 
de baiiit Pierre do Maestrieht) stated in explanation of his 
fig. 4 ” resjiecting Orhiioides media^ d’Oro., that Cette 
numisuuilc ii’etant pas formtSe par des cloisous transversules, 
rentrerait, d’a])rba Lamarck, dans ses Orbiiolites,^' 


XXIIL — The SipJionophora of the Canary Islawh,, 

By Prof. Caul Chun 

During my residence in Orotava I directed my attention 
chiefly to the study of the Canarian Siphonopliora. I suc- 
ceeded in discovering, besides the Canarian forms described 

* Translated from the * BiUuogsberichie der konigh preufls. Akadeniie 
der Wissenflchaften/ 188S, no. xliv. pp. 1 141-1 178, This is the drst sec- 
tion of a lloport upon a Journey to the Canary Islands pm'iSririiiod in 
the winter of 1887- and is preceded by a sboit statement of the cir- 
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by Hilokel| a considerable number of new species^ some of 
which are not without interest, partly on account of their 
peculiarity of structure, partly because they represent inter- 
mediate forms uniting groups hitherto apparently isolated. 

During the autumn months up to the beginning of January 
the pelagic fauna, especially in Siphonophora, was remarkably 
poor. Nevertheless the numerous Eudoxiee and the young 
stages of Physophoridas furnished me with abundant material 
for work, which enabled me to ascertain the Eudoxiae 
Ixjlonging to all the observed Calycophoridoo and to advance 
the knowledge of the postembryonal development of the 
PhysophoriJm. It was only from Jarmary onwards that the 
adult Physophoridte a|)peared, and with them magnificent 
new’ Calycoplioriduj, which exceeded in beauty and delicacy 
all the forms known to me. 

Although it does not seem to me advisable to discuss the 
theories as to the organization of the Siphonophora wdthiii 
the limits of a brief report, 1 am led, with refeix iice to the 
principles which guided me in the establishment of the system 
of the Siphonophora, to enter u|)OU certain views which 
Haekel has put forward in his lately puhlished ‘‘ Hystem der 
Siphonophoreu auf phylogenetischer urundlage especially 
so far as they are in opposition to the opinions maintained 
by me. 

In the primary larva of the Siphonophora llkckel secs a 
simple Aledusan persona, which occurs in the form of a 
Siphonulu and a Disconulak The latter is octoradlate in struc- 
ture and becomes subsequently developed into the Poquias 
and VdelUit] while the bilaterally symmetrical Siphonula 
furnishes the starting-point for all the other Siphonophora. 
In accordance with this llackel divides the Siphonophora 
into two legions, the Disconanthm and the Siphonanthm. 

In tlic first place as regards tlie division of tlic Siphono- 
phora into two subclasses, of which the one includes the 
vehllm and Porpitm hitherto characterized as Chondropho- 
ridie or Velellium, and the other the whole of the Calyco- 
phoridse and most of the Physophorida^, 1 must maintain 

cumstancot under which the joumej was undertakan hy the aid of the 
Academy of Sciences. 

The author myn j— ** As I exjiected that the persistent north-east trader 
wind would bring me material in ahundanoe, i resolved to take up my 
abode on the north coast of one of the islandS| and finally selected fi>r 
this purpose the Puerto de la Orotava, where I found aooonunodation 
thoroughly suited to my purposes in the Fonda de la Mmrjiia, situated 
immediately upon the harbour, and also, after the inevitable first diffl* 
cullies, suitable boats and fishermen.’* 

* * Jenaische Zoitschrift,’ Bd. xxii. (1888). 
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that HiUjkel founds his speculations upon two lai-val forms of 
very different morphological value. The radiate Disconula 
represents a much altered larva, which was certainly preced^ 
by a bilateral AVjpAowu/a-stage. Unfortunately we are still 
unacmiainted with the embryonic development of the Veleltm 
and voTjiiich ; but I have every reason to think that the 
younger stages closely approach the youngest larval stages 
of J^y$aha in structure. Young Eatarim observed by me 
W’liich still possess a simple unchambered pneumatophore 
*8how four tentacles, which are bilaterally arranged on one 
side, or, more accurately, present with one large tentacle 
three smaller ones asyninietrically distributed. This stage was 
certaiidy preceded by a true bilateral Siphonula with the 
rudiment of the nncumafophore, a single tentacle, and the 
stomachal sac. This stage, wliicli certainly has not yet Uuni 
observed, must be paralleled with the iiiphonula\ but then 
one would hesitate h priori to recognize a 1‘undamental dis- 
tinction between fc}iphonantha». ” and ‘‘ Disconanthiu,” and 
to give expression to this condition by seeking a relation8hi[> 
for the l)iseoiiauth«e with the Trachoinediisae and for the 
Siphonaiitha^ with the Anthomodusas. 

In accordance with previous naturalists I see in the Velel- 
lidaj true Physophoridte, which certaiidy in their adaptation 
to a jjassive movement by action of the wind show very 
plainly the transformations already stamped upon the Din* 
conula, 1 have repeatedly referre>d to tliesc adaptations and 
need only indicate uere that 1 regsrrd as an adaptation to the 
floating mode of life in the deep sea, i, e, at the suiiace, as a 
later acquisition, and consequently as an organ mi generis^ 
the mantle wliich was interpreted by Ilackel, in agreement 
with Metschnikoff, as a Medusau umbrella. This limb or 
mantle, circular in the Poi^ntoi^ oval in the elinoradiaily con- 
structed Velellwj commences in the youngest larvae as a narn>w 
fold around the still unchambored pneumatophore, and is 
certainly deficient in the iiS’y^Aowa/a-stagc of the VelellidiB as 
postulated by me. It originates therefore in the same way 
as thepiincipal muscular larder oi the sail in a Haiaria, if 
wo were to homologize this mantle with an umbrella we should 
obtain a Medusa which presented upon its exumbiella a richly 
developed vascular reticulation and a powerful coat of cpi^ 
thelial muscular cells — structural characters which wo only 
meet with in the subumbrella. 

Theie are also some ot liilckers special interpretations of 
the structure of the Velellidm with which t Cannot agree, 
"1 bus he regards the ectodermal parenchyma placed between 
the hepatic tubes as a gas-gland, which secretes the air into 
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the inferior open ends of the tmchece, from which it afterwards 
passes into the chambers to be discharged oatwards through 
the stigmata. In opposition to this we find that the cushion 
of tissue in question is quite different in its histological struc- 
ture from the secondary ectoderm, which, as I have demon- 
strated has the function of a gas-gland, and, further, that 
the traeheas which surround the polypes for the most part 
ternunatc at s|)Ots where the tissue in question is deficient. 
I'he latter is rather composed of nndeveIo|>ed thread-cells, 
and is precisely homologous with that urticating-pad which 
surrounds the anterior stomachal portion of the sucking-tubes. 
By the great development of this urticating-pad the proveii- 
tnculus is divided into four or five vessel-liko canals, which 
subsequently, in Porpita, become increased to eight canals. 
In the absence of a secondary ectoderm after the developnieht 
of tlie chitinous ooncontric air-cliamliers the Velellidas are 
quite unable to secrete any gas(*x)us mixture, but they arc 
confined to taking the atmospheric air into the chambei-s and 
exjxilling it again through the stigmata. As the colony is 
subjected to a very intense material change, as is shown 
by the abundant separation of guanine crystals in the so- 
called liver, it is clear that sufficient oxygen is conveyed to 
tlic jxilyps by means of the air contained in the tracheie. 
Moreover the Velellw and Porptim perform movements which 
remarkably resemble the actions of the air-bre-athing Arthro- 
pods for the removal of the air contained in the tracliew. 
jlius if we observe a freshly captured Vehlla or R^rpita^ we 
find that twice in a minute (aoldoin oftencr) the surface turned 
towards the water and bearing the sexual polyps and the central 
stomachal sac (8iphosoma,po^pite) is veryonergcticallypressod 
against the air-cnambers. During this respiratoiy movement, 
caused by the contraction of the circularly arranged muscular 
fibres, the whole of the polyps, with the exception of the ten- 
tacles, are simultaneously contracted. The tentacles are moved 
downwards independently of tlie above-mentioned movements, 
either all together or in groups. After the contraction the 
lower surface of the disk returns slowly into its position of 
rest^ and the polyps begin again to extend themselves, to be 
again, after me lapse of Uidf a minute, rapidly contracted. 
J or hours this attractive sj>eotaele, which has hitherto been 
mentioned by no naturalist, may be ob-ierved on freshly 
captured Vem^ and Psrpitas* The effect of such regularly 
repeated respiratory movements is perfectly clear; by the 
energetic contraction of the disk and individual polyps tbe 
richly ramified tracheal tufts are contracted, their air passes 
• Zoolog. Anzoiger, 1887, nos. 261 and 262. 
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into the chamberB, and out through the stigmata of the latter. 
On the cessation of the contraction fresh air. richer in oxygen, 
flows in again. The structure of the chamners, their endow* 
ment with stigmata and trachece, and the regular respiratory 
movements serving for the renewal of tlie air lead me (little 
as this opinion may harmonize with previous conceptions) to 
eee in the Velellse and Porpitte Coplenterata breaffiing airland y 
indeedy breathing by trachefe. This notion by no means 
exclndes the occurrence at the same time at all parts turned 
towards the water of a ditfusional exchange with the air 
absorbed in the sea-water, an exchange which, indeed, plays 
a part in all air*breathing aquatic animals 

The Velellidfie certainly represent not only the most com- 
plicated in structure, but also the most divergent of the Physo- 
phoridfe. But, as I have already expressly asserted, there is 
no feature in their organization which cannot be explained by 

f radual adaptation to an existence at the surfaces of the sea. 

think that I fix the position of the TWe//o>and Porpitm in 
the system more correctly by proposing to divide the order 
Pliysophoridea into two suborders, of which one includes 
all Physojdioridaj with an unchanibered pneumatopliore 
functioning as a gas* gland {llaphphym)^ while the other 
embraces the (partially) air-breathing Velcllidas [Tracho^ 
physa) furnished with a chambered pneunuitophore, stigmata, 
and trachea?. 

As regards nackel’s systematic arrangement in other 
respects f shall take occasion in the sequel to express diver- 
gent opinions of subordinate importance. 1 see with satis- 
faction that my opinion formerly expressed in these ^ Hita- 
ungsbericlite ’ (1882, lii. p. 1170) as to tlie near relationship 
between tlie Rhizophysm bmA the Phymluny to which I endea- 
voured to give expression by the creation of the family Pneu- 
inatophoridae!, is not only adopted by Hiickel, but also well 
illustrated by a number of most interesting intermediate 
iorins which were obtained by the * Challenger ’ from the 
deep sea. 

As regards nickel’s peculiar Medusa-theory,*’ which is 
intended to occupy a conciliatory position between the poly- 

• Thpse utatomenta of course do not apply to tbo intorenting ^ Dksa* 
lidfle discovered In the * Challenger ' in the deep sea. These in a certain 
defpv)e represent Diseonuhe which have become sexually mature, it 
is to be supposed that in them, as in the young stages of Vorpitm and 
Fekllee, the gas-secn^tiiig ectoderm persists. At any rate they partly 
want the trache®, which occur only from the third or iburth concentnc 
air-chamber onwards. It is possible that they represent young sio^ of 
PurpiUxi which, as I have found to be the case witn many Biphono]^ora, 
ascend to the surface at the commencement of sexual manirity. 



219 


Stphoncphora of the Ccmary hlande, 

organ-theory and the polyperson-theory, he regards the larva 
of the Siphonophora as a Medusa with dislocated organs and 
assumes ui tlie developed stocks a profound secondary dislo-- 
cation of tlie different constituents of the Medusa. H&ckers 
results BO nearly approach the views of Metschnikoff who 
intcriireted the Siphonophoran larva in the same and 
who likewise compared tlic developed colony to a Saraia with 
the stomach grown out into a peauncular form and gerami- 
parous, that 1 must once more adduce all the difficulties which 
Leuckart f, and Bubsequenlly Claus, raised against the views 
of Mctschnikoff and F. E, Mttller. Even now, when we 
possess a sufficient knowledgeof the polymorphous Medusso and 
their processes of gemmation, there is nothing to support the 
notion of a dislocatiorn So long as we have no demonstration 
that nectocalyx, stomachal tulxi, tentacles, and bract (hydro- 
phyllium) are produced by dislocation from a single bud, so long 
as the difficulty is not got rid of that, on the other hand, three 
or four separate buds, originally quite similar, concur in the 
formation of a monogastric Siphonophorun, which, in toto^ is 
homologous with a Medusa, I must decline to admit the as- 
sumption of such a dislocation. On the contraiy, when rudi- 
ments of tentacles, marginal corpuscles, and manubria make 
their appearance on the nectocalyccs of the Siphonophora, we 
always see them indicated Uj>on the ordinary spots. How 
such rudiments, which are observed especially upon the 
ncctocalyces of the genus Ltlyopais^ established by me, can 
be brought into accordance with dislocation completed at the 
same time, is to me just as incomprehensible as Hiickcl’s and 
Metschnikoff’s Buppositioii that the value of individualities 
belongs only to tlic genital nectocalyccs and the recently 
demonstrated aurophores.”' The genital caljrccs themselves 
present such profound retrogressions that, in the form of 
sporosacs, they left Weismann in doubt whether we have 
hete to do with retrograde Medusm or Polypes. We never 
observe such far-reaching reductions in the locomotive 
elements, which always show their velum, the fine muscula'- 
ture of tne subumbrella, tlie ordinary course of the vessels, 
and in all cases a nerve-ring at the margin of the umbrella, 
as 1 have been able to demonstrate in all the calyces (most 
distinctly devclo|)^ in the species of Jbyia), 

To what inconsistencies HSekePs views lead may be further 

• ^ Verhaudlungen der Gssellsch. fur Naturk/ (Moscow), voL vlii. 
1970 (in Buasian), and, further, JSeitschr, fUr wiss. Zool. Bd. xxiv. (1871). 
pp. 05-77. 

t • **Bericht 4;c./ in Arch, fiir Nstuig. Jabrg. xl. (1874) il pp. 188- 
184, and Jfthtg. xli. (1875) 11 pp. 452-4i>0. 
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il]nfttirated bj^ m example. As ia well known, there are 
Eudoxise whieli, besides the genital calyx, possess a special 
sterile nectocalyx destitute of inatiubrium. The fatter, 
according to HUckel, represents a Mcdusan persona, when he 
nssuTnes that in it the manubrium has been suppressed by 
retrogression. But why are w'e to regard the locomotive 
elements merely as organs, seeing that they possess exactly 
the same attributes as the special sterile nectocalyx ? I readily 
admit that it may be a matter of dispute wdiether in the poly- 
morpinc colony we are to regard the bracts arid tentacles asinJi- 
viduals or as organs, although Hiickel himself cites facts (such 
as the occurrence of a small umbrella on the bracts of Aihoryhia 
and Bhodophyaa) which might supj)ort the former notion. If 
the dispute were to turn only upon the precarious dett^rmina- 
tion of the boundary between individual and organ 1 would 
not proceed further in this place; but the special form in 
wdden Ulickel clothes his statements induces me to teat more 
closely his assertion as to the characteristic attribute of the 
Physophoridse, namely the pneumatophore. 

1 am glad in the first place that lliickel adopts my view as 
to the homology of the primary nectocalyx of the Calyco- 
phorida?. and the pneumatophore of the Physophoridae. I 
believe that by the demonstration in the CalycophoridaK of a 
primary calyx which is throw n off and replacecl by hetero- 
morphous secondary calyces, as well as by trie homologization 
of tnis nectocalyx with a Medusa converted by change of 
function into a pneumatophore, a step in advance is made 
with regard to the explanation of the production of that 
hydrostatic apparatus. As to the fact that the ptieumato- 
pnore represents a metamorphosed Medusa, u e, umbrella, all 
observers are in accord ; it is only in the special proof that 
they differ essentially from one another. Metschnikoff, as is 
well known, regards the pneumatophore as an everted 
Medusan umbrella, of which the exuriibrella has been con- 
verted into the internal cavity filled with air. If this con- 
ception should be verified, an essential difficulty in the way of 
the comparison of a Physophorid to a budding £bma, namely 
the dislocation of the gemraiparous manubrium, wrould be got 
rid of. We should then only have to explain howin thisca8e,in 
the homologous primary nectocalyx of the Oalycophoridts, the 
stomachal peduncle with its buds does not hang out from the 
subumbrella, but appears dislocated upon tiie exumbrella. 
But the histoiy of aevelopment cannot in any way justify 
such a view. The ectodermal bud-nucleus, by means of 
which the pneumatophore ia founded, is perfectly homologous 
with the bud* nucleus which forms the sabutnhreUs Ot sU 
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Hedtastt and also specially the primary nectocalyx in the 
Calycophortdie« 1 am thereiore the more aurprtaed that 
Hlickel declares categorically: — ^^This latter conception iS| 
in my optuiou. quite erroneous ; the former^ in a certain sense, 
admissible. IMie comparative ontogeny of the Siphonophora 
appears to me to prove definitely that the air-aao is an apical 
Ms->gland of the exoderin, which in the Disconula of the 
Disconantha* immerses itself into the jelly of the umbrella 
centrally at the vertex of the umbrella, but in the Siphonula 
of the Siphonanthee cxccntrically near the vertex.” 

In the first place as regards the last observation, in which 
the endeavour to establish a fundamental distinction between 
the Disconula and the Siphonula is revealed, it is not at all 
correct. In simple Physophoridai, as, for example, in the 
larva of Haliatefiima pictum^ the pneumatophore originates 
exactly at the apical (aboral) pole of the ciliated larva, as 
Metschnikoff has already con-ectlj shown, and as I was able 
to asceilain in the Canarian species. 

While, on the other liana, Metschuikoff leaves us in no 
doubt as to where, according to his view, \vc have to seek 
the subumbrella of the Medusa modified into a prieumato* 
phore, we find in H&ckel no indication of a part of the pnen* 
matophorc homologous witli the subumbrella. Nor does he 
adduce from the comparative ontogeny of the Siphonophora 
any fact which can justify his view. I have myself pre- 
viously appealed emphatically to developmental history, anJ 
can now once more assert tliat the ciliated larva of Hali^ 
Htmmu is similar in form to the larvae of CalycopUoridas of 
the same age. Why, then, in the one case we should admit 
that the ectodermal introverted bud-nucleus becomes deve- 
loped into the subumbrella of the primary nectocalyx, while 
in the other a part of the exuinbrella proceeds from the bui- 
nucleus, which is introverted in exactly the same maimer, is 
incomprehensible to me, and contradicts all observations upon 
the comparative ontogeny of the Siphonophora. 

1 must admit that Hlickers Medusa Theory,” both in Its 
general foundation and in its special working out, seems to me 
not to be a fortunate attempt to combine the opposite views of 
Huxley, Metschnikoff, and P. B. MUller with those of 
Leuckart and Vogt, with tlie latter of which Httckel also 
formerly agreed. 


Passing now to my statements with regard to the Cana- 
rian Siphonophora, which, indeed, must have a modest 
Ann. its M HUU Ser. 6. VoU iii. 16 
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appearance when commred with the aatoniBhinglj rich and 
ii^resting material which H&ckel had at his diapoaal in the 
Siplionophora captured by the ^ Challenger * in the deep aea 
and those observed by himself in various seas, on tfie one 
hand I hope to be able to characterise some forms which may 
claim to be of eeneral intereaf, and on the other I believe I 
have here and there also enlarged our knowledge of the post- 
embryonal development. 



Dealing m 
the fii*st place 
with the lat- 
ter subject, I 
figure here a 
developmen- 
tal stage in 
the postem- 
bryonal evo- 
lution of Hip^ 
popodiuB 
wliich may 
servo for the 
elucidation of 
the above I'e- 
marks upon 
the heteromoiplious primarynec- 
tocalyces of the Calycophoridm. 
The postembijonal stages of 
liippofodiu^j which I had pre- 
viously observed from consider- 
able depths in the Meditemnean, 
I have succeeded in capturing 
in an nnbroken series at the 
surface near Orotava* As a 
matter of course I directed my 
attention fmrticularly to those 
rare stages in which both hetero- 
morphous calyces are to be ob-^ 
served still in connexion. By 
very careful treatment of the 
exceedingly delicate and readily 
separable calyces I was aim 
three times to study in detail the 
stage fibred under the mioro- 
scope. The primary calyx (A) 
of UippopodiuB l%Ueu$ is of a 
general ovate form and presents 
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at the broader |x>le a comparatively small subumbrella with 
the velum, the four vessels, and the annular canal. The 
connecting vascular canal, as also the elongated and very 
6nc fluid -receptacle fo) takes a nearly horizontal course. The 
comparatively large sheath (u) reaches exactly to the fluid- 
n*ce])tacle and extends to the inferior margin of the subum- 
brclla. The young colony is now seated with a broad base 
U|>on tlie fluid-receptacle of the primary calyx* As regards 
the first-formed definitive lItppopo(iiu$'-ca\yx (J5) it shows 
perfectly the characteristic horse-hoof form. As its peculiar 
form has beetj sufficiently described by previous observers, I 
mention only that the upper radial vessel traversing the middle 
of the subunibrella alreaay shows thecliaracteristic lateral rami- 
fications which lead to the formation of the vascular plate with 
Its numerous anastomoses. Tlie fluid-receptacle (s') runs out 
into the section of the stem on which the calyces bud between the 
lateral wings (FI) of the secondary calyx. The rudiment of a 
second secondary calyx (ff) in the form of a rounded bud, at 
the base of which a small thickening already indicates the 
formation of a third calyx, is distinctly recognizable. The 
cushion-like thickening of the stem which the attachment 
to the primary calyx is eflTectcd consists of cndodennic cells 
rich in fluid, upon which lies an ectodermal muscular layer 
(mu) projecting in the form of a lamella. By the contrao*^ 
tion of the latter the secondary calyx is drawn into the supe- 
rior section of the sheath on the slightest contact. If the 
two calyces separate from each other the above-nieutioncd 
cushion, with the muscular layer, begins to shrivel up ; but 
it may still be recognized for a long time in young colonies. 

Jn the further progress we come fimt u|)on the youngest 
group of polyps, consisting of a young stomachal tube (poly- 
pite, Huxl.) ana a tentacular bud. Two further deyeloped 
groups^ of which the tentacles already show the characteristic 
urticating batteries with their yellow pigment, hang out of 
the sheaUi upon the elongated stem. 

I content myself here with the description of this charac- 
teristic stage, as 1 shall shortly give elsewhere a full descrip- 
tion of the postembr^onic development of lUppopodim. 

In giving now brief characters of the (Jananan Siphono- 
phom, at me same time inserting occasional remarks upon 
their young stages, I majr remark that 1 cannot approve of 
Utlckel haying so extensively replaced the older and often 
long-established denominations of the oixlcrs and families by 
new ones, which are frequently but little altered and scarcely 
more applicable for example. Calycoplioridie and Pneu«* 
matophuridai by Calycouectm aim Cystonectas). 

16 ^ 
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Order I, CALYCOPflORIDiE, Leuck. 

As is well known, a part of the Calycophoridie is remark- 
able for the faculty ot producing Eudox)^. Hickol is of 
opinion that the two generations, the tnonogastric (the Eu- 
doxicB) and the polygastric, must, upon practical grounds, be 
classified in the system separatt^ly and side by side in the same 
way as the Hydroinedusse and their polyp-nurses. I cannot 
agree with him in this. A system of Meausse founded solely 
upon the sexual animals is so far justified that a great part of 
the Meduace are developed directly without any alternation of 
generations. However, of late noticeable attempts have been 
made to establish a unitary system of the whole of the Hydro- 
medusae, taking into account at the same time the Polyw.« 
and the Medusae which remain sessile as gonophores. Be- 
sides that the process of Aurfox/a-fonnation is not to be 
paralleled unconditionally with the budding of the Medusm 
(even though, like Hackcl, P, E. Miiller, and MetschnikoflF. 
we were to refer a part of the Eudoxian colony to dislocated 
organs of a Medusa), there is no Eudoxia whicli is directly 
develojied in such a manner that a Eudoxia is produced 
directly from the ciliated embryo* Wc may recognize all 
so-called monogastric colonies, after the discovery of Sars, 
Ixmckart, Vogt, and Gegeubaur, as descendants of polygastric 
Siphonophoia. The attempt to establish a peculiar system of 
Eudoxiajleads to thecitation of the families ot the latter as cate- 
gories equivalent to the farailiesof the parent-colonies. Funda- 
mentally, in Hitckel’s system three systems of Calycophorid® 
run parallel to each other, one of them founded upon the 
liberated Eudoxiee. the second upon the nectooalyees of the 
parent-colonies belotiging to them, and the third upon those 
Calycophorid® in which the Eudoxi® remain sessile* Sueh 
an attempt leads to the further inconsistency that in the 
different tamilics of the Eudoxi®, which are characterised by 
the form of the hydrophyllia, of the gonocalyces and special 
calyces, Eudoxi® are united which originate partly from 
Monophyid® and partly from Diphyid®. As, further, nearly 
allied species present sometimes liberable, sometimes perma- 
nently sessile Eudoxi®, I prefer to avoid an unnecessary cont- 
plication of the system and treat of (he Eudoxi® along with 
their parent-colomcs. 


Family 1 . Xouophyid®, Claus. 

Huxley was the first to describe and figure recognizably a 
Monophyid under tlie name of Sphoranectee. It possesses 
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perfectly the characters of the form subsequently described by 
Claus slb MonopkyeM gracilis^ I would therefore propose to 
refer those species which are characterized by an elongated 
tubular sheath running to the middle of the umbrella to the 
genus SphoironecteSf and| on the other hand| to retain the 
generic name of Monophyes for those species which are dis- 
tinguished by a short funnel-shaped sheath, reaching only to 
the lateral walla of the subumbrella (after the type of Mona^ 
phyes irregulariSj Claus). 

HUckcl divides the Monophyidaa into two subfamilies — 
Sphaeronectidaa and Cymbonectidee. I adopt this division 
because as yet wo have no evidence of a primary heteromor- 
plious nectocalyx in tlie Sphceronectidee, whereas with regard 
to the Cymbonectidm with angular calyces 1 have furnished 
evidence of a primary calyx in Ahgguea I would, how- 
ever, remark that the form of the rounded cap*shaped calyces 
of the Bphieronectidas is ri‘cnj)itulated in the development of 
the Calycophoridoi. 


Subfam. 1. SjpujBBONscTJDJt, IIuxl. 

1, Monophyes bretitruncala, sp, n. 

Umbrella thiu-walled. Oil-receptacle relatively large, 
ascending almost perpendicularly. Stem abbreviated, pre- 
senting, ^idea the undeveloped buds on the basal portion, 
only two groups of appendages {connidia^ Hiick.). Tins 
latter are set free as Diplopliysas, which resemble in appear- 
ance those of M, irregularis. They differ from these by their 
relatively smaller hydrophylHum, which is traversed by a 
considerable oil-receptacle, reaching nearly to the top of the 
hydrophyllium. Tne gono-nectocalyx is very large, thin- 
wallea, and shows at its base the rudiments of two reserve- 
calyces* I name it DMophysa codonella. Once I observed 
a perfectly developed viplophysa-fftoxxi^ at the extiemity of 
the stem, a proof that the groups only separate late and that 
the stem always remains remarkably short. 

Moho^uss brsoitruncata appeared very sparingly with the 
groups belonging to it in the course of the winter and spring. 


2. Uonophyss irreyularU^ Claus. 

3* Bphaeronectu gracilis^ Clans (/fiL Kdlliksri9, HuxK). 
The two lasunamed Monophyidss appeared more abun- 
* SitsuagsK Aksd. Wim. Berlin, 1662, ii. p. 1155, 
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dtntlj than M. hrevitrmcaia^ together with the DiplopliyMB 
belonging to them (/), tMrmis and trmcaia) from September 
to April. 


Subfam. 2. CruBoyhmi^M^ lliiekel. 

I>)HAMA8U, g. n. 

Nectocalyx Diphyidiform, slender, with a long, tubular! v 
drawn-out a[)ex to the subumbrella. Eudoxi» with storila 
special nectocalyces {Erttmi lhjant\ Each.). 


4. Doramasia picta, sp. n. 

Sheath (hydroecium) elongated, funnel-shaped. Oil-recep- 
tacle long, reaching to the tubular constriction of the subum- 
brella. Stem short, with only two groups of appendages. 
The Eudoxiw become developed into Ersgea Itojani, Eschsch. 
(Eudoxia Bojani, Euarh). 

Doramasia represents a remarkably elegant Monophyid 
which immediately strikes one by its splendid colourings 
The ventral surface of the subumbrella with its tubular portion 
is of an intense orange or bright yellow colour. Large orange 
spots also appear on the dorsal and ventral margins of the 
umbrella, ana, further, the sipbosoma (polypite) of the oldest 
group is also very frequently intensely tinged with orange. 
The lowest vential cell of the iiu id-receptacle is constantly eme- 
rald-green (changing by transmitted light to the complementary 
rose-colour), frequently at the opening of the dorsal urn- 
brellar vessel into the annular canal there is a vaacttkr plate 
formed by numerous ramifications and anastomoses, which 
also has a greenish lustre. 

The strict proof that a Siplionophore furnished only with 
a single nectocalyx really bmongs to the Moiiof>hyidm can be 
obtained, according to my previous statements, only by that 
of the absence of flie rudiment of a second calyx at the base 
of the stem. 1 have examined nearly forty specimens of 
Dorarmsia uix)n this point at the most dififerent times, and 
have often preserved and carefully observed the same indivi- 
dual for several days without being able to detect a trace of a 
second calyx. 

llltokel, in bis tabular revision regards Ereofa Bqjani as 
the offspring of Diphvee diepar^ Cliam. j but this can only be 
upon supiiositions which are not confirmed. I have traced 
Ersfsa Bojani with its characteristic widened oiUreceptacle in 
the scutiform hydrophylHum, in all stages of devefopment| 
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atiU aaated upon the iteni of Doramasia. 1 may further mea* 
tion that JSr^ma Hofonu which often preseutd at the same 
time four or five small gonocalyces lu different states of 
maturity, is dioecious. The male calyces when quite mature 
present a somewhat Yeddish manubrium occupying nearly the 
whole cavity of the subumbrellau 

Dorammia picta attains a size of 6-10 mitlim. and appeared 
frequently during the whole period of my resiaence iu 
the (Janaiies. In it the name of the Canarian national hero, 
Dorainas, may be commemorated. 

5. Muggifea Kochii^ Chun. 

Appeared singly during the winter months with the Eudoxiie 
belonging to it — Ernoea pyramtdalU^ Will [Eudoxia Each^ 
acholizii^ Busch). 


IIalopi JiAMis, g. n. 

The nectocalyx forms a broad, four-sided, tetrogonal 
pyramid. Hydroecium infundibuliform. with a projecting 
denticulate margin. Oil-receptacle very large, sittiated in the 
axis of tlie pyramid. Subumbrclla excentric. Stem abbre- 
viated, not pit)trusibio« Eudoxiaa without special noctocalyx, 
becoming free as Cuboidea, 


6. Halopyramts adamantina^ sp. n. 

The base of the pyramid is octangular in so far that in the 
inferior third two edges are attached to each of the four 
widely projecting angles, and these, running downwards 
obliquely, meet together in four inferior angles which alternate 
with the four upper ones. The large, fusiform, centrally 
placed oil^receptacie is furnished on Us basal surface with 
fluid-cells of very considerable size. Stem abbreviated, 
disciform, beset witli numerous groups of buds. TheEudoxiaS, 
which are liberated in the form of Cuboides adamantina^ 
mihi, grow to a considerable size, are monoecious, and usually 
present at the same time two gonocalyccs and several (up to 
three) reserve-calyx-rudiments. 

U^hpyramia odamanHna is one of the most remarkable 
Canarian forms, not only on account of its peculiar form, 
perfect transparency, and comparatively large size (the calyx 
reaches a height and breadth of 15 mithm.), but also on 
account of the abbreviation of the stem. 1 never saw tliis 
extended, even in spScimeus which were kept quietly for two 
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daya in ^lasaea. Moreover^ no conyolutiona can b« 
iiized in it, although it is difficult to get a new of it on 
account of the closely packed groups with their orange- 
coloured cnidaria. I shall have to call attention to a similar 
conversion of the stem into a disciform plate in a Dipbyid. 
llie genus Hahpyramis certainly stands near the genus 
Cymbay under which, however, Eschschollz certainly united 
creatures of ver^ different kinds. It is f>os8ible that Cymba 
efineayavum (Enn^aytmum kyalinuniy Quoy et Oaimard^), 
which has been so frequently determined erroneously, is 
related to, if not identical with, Hahpyramis adamantina. 
Quoy and Gaimard certainly ascribe to it a small inferior 
calyx, and therefore afterwards referred it to Diphyes ; but it 
is conceivable that here we have a confusion with a genital 
nectocalyx of a Eudoxia already far advanced in develop- 
ment. 

Halopyramia is perfectly transparent ; in large specimens 
the eight angles ana the umbreilar margin of the calyx are of 
a yellowish colour : sometimes yellowish spots also appear on 
the subumbrolla. The oval oil-drops, as well as those in the 
hydrophyllium of the CvboideSy have an orange lustre. The 
polypes shimmer emerald-green beneath the urticating-pad. 

Cuboides adamantifia represents one of the largest and most 
splendid Eudoxise. The cuboidal hydrophyllium with its 
aJiformly {)roduced edges and concave lateral surfaces attains 
a size ot 10 miilim., and the older gonocalyces arc of the same 
length. On the yellowish oil-receptacle the fluid-cells occur- 
ring on the ventral surface of the lateral diverticula may be 
recognized by the naked eye. 

Cuboides vitreuSy Huxley, resembles it, but is distinguished 
by the shorter don^ surface of the hydrophyllium (which is 
much produced in 0, adamantinu). Farouml by its aixe 
and transparency 1 was enabled to trace out many minute 
histologies details, upon which 1 will not enter here, better 
than in any other Eudoxia. 

Halopyrcmis and the Cuboides belonging to ft appeared 
singly and rarely during January and February. 


From the revision of the Canarian Monophyidee here given 
it appears that their Eudoxim are remarkably different from 
one another* They belong to the two families of the Eodox- 
idee and Ersmidm distinguished by Bttckel, with the aub- 


♦ < Voyage do 1 'Astrolabe ZooJ. Zooph. pi. v. flas. 1-6, ▼ol. |v. 
p. 100 ; Ann. 8ci. Nat. vol x, (181J7), p. U, pi. ii. 1). 6^. 1-0. 
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families of the Diplopliysidee and Aglaismides. 1 mention 
this circumstance only in order to show how doubtful it is to 
introduce the progeny of a well-characteriased family into the 
system as representatives of equivalent families. 


Family II. Diphyide, Eschscli. 

Subfam. 1. EpibulidjBj Ililck. 

Httckel characterizes tlie genus EpibuUa by the absence of 
an hydroecium. A'^, however, indications of such a thing are 
given by the prodiwjed wing-like edges of the inferior necto- 
calyx, and on the otlier hand Diphyes subiilis has no hydr- 
OBCiuin in the superior nectocalyx, I would note as a farther 
distinctive character from Diphyes the maturation of the 
sexual products on the stcni and the absence of a Eudosia- 
formation. It is true that in freshly captured Epihalia auran^ 
tiaca the jBudb4?ia-groups rapidly 8ei>arate, but we never meet 
with these groups already furnislied with mature semen and 
ova floating freely in the sea. It is also in accordance with 
this that (at least in the Canarian forms examined by me 
upon this point) no rcserve-gonocalyces occur. 

7* Epibulia infiaUiy sp. lu 

Umbrellar jelly of both calyces thin-walled. Subum- 
brella of the superior calyx swelled out Oil-receptacle com- 
paratively large (from one third to half as long as the sub- 
umbrella) , ovate, and furnished on the ventral surface with 
large flutd-celU. Ventral wings of the inferior calyx well 
developed. Course of vessels simple, as iu the calyces of 
Diphyids; margins of both calyces smooth, without pix>- 
jeering wing’ like angles; stem short, monoecious. The last 
groups of appendages lose the bract, stomachal sac, and ten- 
taoies, so that only the gonocalyx remains on the stem. 

j^buUa infiaia is a small, easily recognizable Diphyid, 
measuring 10 millim., which apneared singly and in ve^ few 
examples during the winter. Both the suoumbreUas have a 
delicate rosy tint } only once 1 found them with orange spots. 

8. JEpibniia monoioa, sp. u. 

Kectocalyces and course of vessels on the subumbtelia 
resembling those of uurantiaoa\ but the diverticula of 
the subumbrella of the interior nectocalyx are wanting, and 
the fluid’ receptacle is small. Stem moncecious; one 
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female group to eveiy four to six mate groups. In tlie last 
groups of appendages first the stomachal sac and tentacles 
and finally the bract become rudimentary. ^ 

Epibulia monoica is a very characteristic Canarian form, in 
which I was able to trace with particular exactitude the 
peculiar retrogression of tlie -groups. Usually in the 

older examples we find at the end of the stem from four to 
six gonocalyces, to which the rudiments of the shrunken 
JSWi^ia-constituents adhere. The mature testes are rose- 
coloured, and, like the mature ovaria, occupy nearly the 
whole of the snbumbrellar space. The species under con- 
sideration has in common with Epibulia aurantiaca not only 
the convolutions of tlie vessels, but also the commissure be- 
tween the lateral and ventral vascular stems in the superior 
calyx. It is distinguished therefrom, besides the above-men- 
tioned characters, by the different formation of the so-called 
closing valves on the margin of the umbrella. From the 
two species described by Sars^, E, truncata and E, hihba^ as 
also from E. Sarniiy Gegenbaur f, it differs by the small siae 
of the fluid-receptacle and the complicated structure of the 
umbrellar margin. 

The polypites are very slender, with an elongated cnida- 
rium and a light brown median stomachal section. Epibulia 
monoica attains a length of 28 milliin. ; in the largest speci- 
men the inferior calyx was tn ice as long as the upper one. 
A few examples occurred in January and March. 

9. Epibulia aurantiaca^ var. canariensig. 

I observed a species nearly allied to E. aurantiaca, and, 
like this, dioecious, twice in March. It showed the diver* 
ticula of the subucnbiella less strongly developed on the 
inferior calyx and presented some differences in the develop- 
ment of the teeth projecting from the umbrellar margin. As. 
however, the diflerences are probably oirly unimportant, 1 
regard the Canarian form for the present only as a Variety of 
E. aurantiaca. 


10. Diphyes Bubtilig, Chun. 

D. gubtilia makes the transition between the genera Bpu 
bulia and Diphyea, It has no hvdroecium and, Tike the true 
Epibulia^ possesses wing- like edges on the inferior calyx, 
but has in common with the Diphyids the formation of sepo- 

♦ ‘ Fauna htioralis Korvegiw,' i. (1846), pp. 41-46, pi 7 
t No\a Actn Ac C« h. Leoj> -Cai. xavn, p, 6/2, pi xxix. %.d0. 
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ralbk JEudomm with resorva-gonocalyoes. A» I showed in 
1686^, Mr^ma elongata^ Will, represents the Eudoxia belong- 
ing to D. subtilw. 

it aj)peared singly and not so frequently as in the MedU 
terranean during the whole winter. 

11. Dtphyes bipartitaj Costa. 

ITie common Diphyid of the Mediterranean {Diphma 
Steboldity Koll., I), (p^acilin. Gogenb.. 1), acuminata^ Leact.) 
is abundant both in the depths and at the surface of the 
Atlantic Gcean, and appeared, with the Eudoxia pcrtainiujg 
to it (Eudoxia campanula^ Leuck.), throughout the whole 
winter. 


12. J)vphyes eerrata^ sp. n. 

Nectocalyces more slender than those of />. bipartlta^ with 
strong projecting teetli on the umbreliar margin. Ridges on 
the dome of the siijanior nectocalyx prinluced into winga. 
Eudoxiee like Eudoxia campanula^ with a very slender long 
bract. 

Diphyu uerrata appeared abundantly during the whole 
winter. Its Eudoxiai (^Eudoxia aerrata^ m.) art*, easily recog- 
nised by the slender bract, resembling an arrow-head. They 
attain a considerable size (as much as 8 inillim.) and have 
Bulphur-yellow cnidaria. 

13. Dtphyopsia campanuUftrray Q. & G. 

The large and beautiful D* campamdifara ia the commonest 
Diphyid occurring at the Canaries and apparently throughout 
the Atlantic Ocean. It appeared regularly from the end of 
October onwards, and I observed it in great swarms in the 
larger currents during a passa^ from TeneriSb to Palma in 
March. It is possible that Dif»hye$ c{ispar,Cbam. & Eyseah.f^ 
is identical with it : under this latter name it has also 
thoroughly describetl by Iluxley. However, a careful inves- 
tigation lurnisbed me with much information as to the change 
ol the nectocalyces and the occurrence of a large vascular 
plate, consisting of numerous anastomoses, at the lower ven- 
tral sectiim of the nectocalyces. its Eudoxia-^roM/?a btcoma 
developed into the Eudoxia Lessonii, Huxley Xy^irmuhed with 

* Sitstunaiib. Akad. Berl. xxxdii. 

t Ko\s Acta Ac. Caes. L«ou.-CW. a. (1H22), p. m, pi. xxxii. fig. 4. 

} * The Oceanic llydroBOa/p 57, pi. iii, fig. 0. 



282 


Prof. Ciu*! Chon m 


a sterile special nectooalyXy which may be identM WiA tjw 
Eudoxia described by Eschscholo * under the same name* t 
need hardly note tltat the abundant material at hand gave nte 
the opportunity of tracing the development of the kuAmiOf* 
gi’oups on the stem through all phases up to their separation. 
Eudoxia Lessoiiu^ like all the Eudoxia) of the genus Diphyes^ 
is dioecious. In the older Endoxise I generally found a 
mature gonocalyx with a second smaller one and two 'bod- 
rudiments of a third and fourth calyx. The special necto- 
calyx, into which the calycal bud first formed on the stem is 
develofied, persists and is not displaced by sterile reserve- 
calyces. 

Eackel can only rely u|>on suppositions in regarding 
Eudoxia [CucuUm) Lessonii as derived fiom the Diphyes 
appendiculata insufficiently described by EschscholtK. 

Older specimens of D. campanulifera possessed a sulphur- 
yellow subumbrella on both calyces. The sjiecial uecto- 
calyx of Eudoxia Leaaoniiy which is furnished with yellow 
spots, has usually a delicate emerald-green lustre. 

Subfam. II. Astudjs^ Ag« 

Besides the characters given by Agassis and Hilckel, it 
may be indicated as characteristic of the Abylideo that their 
EufloM®, in contrast to those of the Epibulidie, are mon- 
oecious. 


14. Abyla trigona^ Q. & G. 

From the middle of December onwards Ahyla trigona 
occurred, at first in single specimens, but later on fat the end 
of February and in March) in great swarms. That their 
groups of appendages become developed into Am^rr^ 
alaUiy Lesueur, which 1 regard as identical with Eudoxia 
irigona^ Gegenb.. was rightly supposed by Huxley, and 
proved by Gegeutiaur {he. du p. 847). I met with the Am^ 
phirrhoa as early as October. 


18. Bassia perj^ata {JBassia quadrilatera ^ Q« & G., Abyla 
bassensiSf Huxl., Abyla perforata^ Gegenb.}. 

The present species, which was undoubtedly discovered by 
Quov and Gaimard, and afterwards figured by them as 
Biphyes bassensis f, is a very abundant forut and appeared at 

^ ‘System der Acalephen/jp. 126, pi fig. 4. 
t ‘Tojage d« rAstrolabe/ &pphyte^, pi. iv. %. lA 
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tbe Canaries throughout the whole winter* It descends into 
deep wateri as I obtained a specimen in the closed net from 
500 metres. Huxley correct Iv surmises that the Eudoxia- 
groups of ffasBta became developed into Sphenoide$ auairalis^ 
Huxu This supposition I can confirm by direct observation. 

16. Ahylopsis^ quincunx^ sp. n. 

It is remarkable that liitherto all observers hare confounded 
with each other the two most abundant species of Aiyla, 
namely the Mediterranean Abyla pentiigona and the Atlantic 
species, which is always much smaller. The Atlantic form, 
with its characteristic hydroeciuin produced into the form of a 
neck, is easily distinguished from the Abyla pentagona of the 
Mediterranean, in wdiich the small superior calyx is seated by 
a broad base upon the inferioi one. Huxley has very recog- 
nizably described and figured the Atlantic species as Abyla 
j^eniagonn {loc, eiU p, 40, pi. li. fig. 2). As Quoy and Gai- 
mard figure the Meuiterranean lorni under the name of Galpe 
pentagona^ 1 give the Atlantic one that of Ahylopsis quin- 
cunx» 

Their EuJoxfa-gTon\)s are developed into AglaumoideH 
EBckscholtzii. Hu:id., as 1 have been able to trace in detail. 
The latter differs in the torm of the bract from the Eudaxia 
cuhoides which belongs to A. pentagona, 

17. Ceraiocymha spectahiltB^ sjx n. 

As Ceratocymba I describe the only Eudoxia, the deriva- 
tion of which from a previously known Abyla 1 am unable to 
demonstrate. 1 regret the more tliat the polygastric colony 
to which it belongs did not occur, as it must certainly be a 
very remarkable torm ; for the splendid Geratocymho^ wkicli 
is not less than 23 millini. long, represents the largest of all 
known Eudoxine. It consequently attains the length of a 
full-grown Abyla trigona or Abylopnis pmiagona. 

The large bract resembles a helmet with two laterally pro- 
jecting triangular horns. The remarkably large oil-receptacle 
18 curved like a note of interrogation (?), and is produced at 
its tip into two very long canals passing obliquely outwards 
into the angular nroccaaea of Uie brac't* The dorsal surface 
of the oil-reoeptade is coated with particularly large fluid-cells 

* As tbs gsuerie name amployad by Quoy and Gaimard, bad 
already been made use of by Treitsenke in 1825 for a butterfly, I pmoae 
to replace it by Ahylopua, In the eonoeption of the g^us I follow 
Huxley. 



tiiibk rrm to tit mktd tyt* 1i!h$ wAjfitt mi toa)t«%i»i 
nbow the ordinarjr Btniurtare; the totig omngMsokttml 
batteries are provided with a particularly sttoug eli^iio band 
twisted like a rope. 

The gono-nectocalvoes are always two in number^ and, in- 
deed, one is male and the other female in development, a con- 
dition which I have already noted as characteristic of the 
Eudoxim of the Abylidsc. The manubrium, which is occu- 
pied by the sexual products, is remarkably small in propor- 
tion to the enormously large calyces. The latter measure 
nearly 2 ceutim. ; the length of the subumbrellar cavity in 
the larger calyx amounts to 13 millim. Their four edges are 
produced in a wing-like form and run out at the margin of 
the umbrella into tooth-like angles, one of which is deve- 
loped to a considerable length. I could always observe two 
or three reservf^-gonocalyces in different stages of develop- 
ment. Tiieir size alternatea quite regularly, so that, if the 
largest calyx of the Eudoxta is male, tlie somewhat smaller 
one which appears at the same time is female; upon this 
follows a male reserve-calyx, and then again a small bud, 
which, however, already shows the rudiments of the ova in 
the manubrium. 

Ceratocymba ajpeciubilu occun’ed rarely and singly from 
January to March. Tlic bract behaves very remarkably 
under strong contact, inasmuch as upon irritation a whitish 
turbidity makes its appearance, first in the neighbourhood of 
the two liorn-like canals of the oil-receptacle, and afterwards, 
commencing from the angles, also in the whole of the gelati- 
nous mass. This is due to the appearance of extremely fine 
granules, which again disappear (m about half an hoar) if 
the Eudoxia is lett in re|K)se, The |)eculiar turbidity reminds 
one of an analogous phenomenon in Hippoyodiusy only that 
there tlie milky coloration consequent U{)Ou irritation and 
afterwards disappearing is connected with the ectodermal 
cells of the nectocalyces. In a certain sense even the struc- 
tureless jelly of the bract must be accessible to an irritation, 
as the gradual manifestation and equally gradual disappear- 
ance ol a tolerably intense turbidity proves. 

It is evident that a Eudoxia from the Straits of Gibraltar 
described by Quov and Gaimard^ as Cymba Bogiiiata is allied 
to the Cerutocymba here described. At any rate the genus 
Cymba represents a Eudoxia and not a Monophvid, in which 
latter sense the generic name is adopted bv Httckel. As, 
moreover, the name Cymba was employed for a tnoUusk as 
early ns 1826, it must be wdthdiawii here. 

Ann. Sci. Nat. voL x. (1827), p, 18, pi ii. r, figs, 1-9. 
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ly# %m fturtiii^ mntrlcftble obji^obi ht <lie 
iMy filler Iiuitol<!^cft1 ehAmdrere. Besides the mug^ 
nt&irally <|eveloped gtriated iabmntmtlar rntis- 

culaturei tiieendoderm^ceUa of the celycalar veasela, eepaoiaUy 
in thoee placea where anastomosing vascular plates omir^ 
furnish perfectly classical objects for the study of a direct 
nuclear division taking place mthout karyokinesis. The 
endoderm>cells are often filled with a whole brood of nuclei, 

E roduced by the constriction or by the breaking up of one 
irgc imcleuQ, sometiraes curiously sausage-shaped or rami- 
fied. It has also already been mentioned that, in the species 
of Ahyhy I have detected at the margin of the umbrella a 
nervous ring consisting of elongated, bipolar, fusiform cells. 


Sttbfam. III. AuvBWAUYOTftvM^ Chun. 

Nectocalyccs with a rounded exumbrella, stem metamor- 
phosed into a disk. The bud-groups are set free as diplo- 
physiforra Eudoxim. 


Ampuicaryon, g. n. 

Nectocalyccs of unequal size ; oil-receptacle of the cap- 
shaped bract with two long lateral canals. 

18. Amphioaryon acaule^ sp. n. 

Ncctocalyces in young examples of nearly equal size; in 
older specimens the larger calyx completelv encloses the 
smaller one by means of two lateral wings. The latter pos- 
sesses an ascending and a descending iluid-cana]^ the fonner 
only an ascending stem reduced to a disk, on which the first 
groups bud forth ventrally, and the later ones also laterally. 
They are set tree as diplophysiforra Eudoxia without special 
nectocalyx, wliidi 1 name Jjiphdoxia acaulis. The rounded 
cap-shaped bract possesses a deep ventral fissure. Tiie 
roundish oil-receptacle is comparatively small, but the two 
canals descending obliquely from it are pretty long. The 
pelypites are relatively thin- walled; before the separation of 
the EudoxisB they are generally seated, curved into a semi- 
circular torm, upon the disciform stem. The tentacles are of 
a delicate yellowish colour; iu the small batteries five larger 
strongly refractive entdarian ci^sules are remarkable on each 
side. The tactile filament is usually intensely orange- 
coloured. I'he gono-nedocalyees show on the ventral surface 
a groove bounded by wing-like processes. 
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Amphicaryon acauh appeared singly from December on- 
wards to April : the Eudoxias belonging to it were observed 
as early as October. In older examples the smaller calyx 
was flattened out like a bowl and immersed in the larger one. 
The subumbrella of the smaller calyx is in all forms so small 
that it may easily be overlooked. 

Arnphtcaryonmeomte 15 millini. long, and, not only by 
the peculiar form of its calyces, but above all by the retro- 
gression of its stem, represents one of the most noteworthy 
of the Canai*ian Siphouopliora. It has, in common with the 
Diphyidse already mentioned, the fonnation of Eudoxim, 
while by the rounded form of the calyces it makes the tran- 
sition to the Prayidm. 


Subfam, IV, Pratwm^ K5ll, 

19. Praya maxima^ Gegenb. 

Occurred much more rarely than in the Mediterranean in 
jierfectly sexually mature examples during February. In 
many groups two mature male or female gonocalyoes were 
developed at the same time. 

20. Lt/yopsie diphyee, Vogt, 

Obsei*vcd only once, at tlie beginning of October, 


Family III. Stepliaiiopliyida, Chun. 

CalycophoridaB witli four nectocalyoes placed liEe a wreath 
in the same plane and with beteromotphous tentacles. 

Stephakophybs, g. n. 

Nectocalyces with the oil-receptacle repeatedly divided 
dichotomonsly. Stem monoecious. ApTOUdicular groups 
constructed like those of the genus iMyopeie^ remaining 
sessile. In the iiiternodes are seated heteromorphous ten* 
tacles, with small balaniform cnidaria without tactile filaments. 

21. Stephanophyes superba^ ap. n. 

Nectocalyces similarly formed, resembling those of the 
genus LtZyopatV, with repeatedly ciichotomously divided fluid- 
vessels, swollen into knots, andfa large nectosac. Numerous 
reserve-nectocelyces present at the commencement of the 
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stem. Lateral aubumbrellar vessels running in arabesque- 
like convolutions. 

Gastric polyps transparent, with long j)e(3 uncles and a long 
proventricnlus. At the junction of iK^tluncle and nroventri- 
cuius originaP'H the principal tentacle, with spirally coiled, 
traiiHparcnt, large bluish cnidaria. The older ones arc faintly 
coloured red ; all tnre provided with long tactile filaments. 
At the base of the cnidaria a black pigment spot. 

special neetocalyces originate at the base of the stomachal 
peduncle close to the stem and remove subsequently proxi- 
uially from the latter. Their axial vessel gives off a dorsal 
and a central branch ; the lateral subumbrcllar vessels have 
a twisted course. At the ventral surface the gelatinous mass 
is widely produced in a wing-like form. 

'i'he sexual buds are seated in bunches (six or seven in 
number) at the base of the stomachal peduncle. Male and 
f('n)ale groups alternate on the same stem ; ticquently two or 
three male or female grou|»s follow u]>on one another. Older 
male buds are pedunculate, with a small umbrella and an 
cxtraoidinarily long reddish flesh-coloured manubrium ; 
younger ones have the umbrella crinkled at the margin, 
i^'emalc buds with a small ncctocalyx and globular maiiu- 
briuin, which harbours only three or lour extraordinarily largo 
atid transparent ova. 

Bracts resembling a sailor’s hat sou’- wester ”), with 
six fiuid-eanals swelled into knobs, lying over one another 
like roof-tiles. 

In the iniernodes are eeatrd the heteromorphous tentacles 
hitherto found oniy in fcJtepJianophyes among the whole group 
of the Calycojfhortda, In the younger groups one tentacle, 
in older ones three or four, occur in each internode. lu the 
latter case two or three tentacles arc attached to a common 
peduncle. Knch tentacle shows at tiic base a small, oval, 
mouthless feeler (as in the Physophoridiv), and is beset with 
numerous small, veiy short-stalked, acom-shaped cnidaria 
without tactile filaments. 

Of all Siphonophora with which I am acquainted StepKa^ 
nephyes suptvba is the most delicate and at the same time one 
of the most mai^iiicent. With perfect transparency it 
attains a length of IJ foot. Tlic graceful play of its hetero- 
morphous tentacles, the enargetic pumping movements of the 
large calyces and the numerous special nectocivlyces, the 
bright red colouring of the knobbed fluid-vessels with their 
shining oil-drops, the delicate rosy or emerald-green shimmer 
of the gastric poJyp», the perfect transparency of the large 
globular ova, and the delicate flesh-tint ox the male manubria, 

Ann. <& Mag, N. llisL Scr. 6. VoL iii. 17 
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all combine to mark Sttpianophyes as one of the most splen- 
did objects among ]:)flagic animals. 

Unfortunately its extraordinary delicacy presents great 
difficulties to investigation. Within an hour or two of its 
capture it begins to melt away, and none of the modes of 
preservation employed with good results upon other Sinhono- 
phora sufficed even to preserve fragments tolerably well. 

From January to ilarch it occurred rarely and singly. In 
old specimens the stem appears to break up into fragments 
whicl) are occasionally met with floating. Sttphanophyu 
passes through a remarkable metamorphosis. The youngest 
specimens, perfectly transparent and therefore easily escaping 
even the practised eye, display throughout the characters of 
the genus Lilyojma ; they possess two neclocalyces with the 
fluid-canal only once dichotomously divided, and are com- 
pletely destitute of the heteromorphous tentacles on the inter- 
nodes of the older groups. These tentacles are subsequently 
formed between the younger groujis, and at the same time a 
more abundant dichotomy of the fluid-canals makes its 
appearance even in the reseiTe-nectocalyces. 

Thus SiephamphycB constitutes a tyj>ical bond of union 
between the Prayidm and the Polyphyidje, while, on the other 
hand, the occurrence of heteromoi^jhous tentacles with small, 
afctomatous, fcclcr-like |)olyp8 points towards the structural 
conditions of the Physophondaj. 


Family IV. Polyphyito; Chun. 

22. Ilippopodiua luteu^^ Forak., Q. & G. 

Occurred pretty plentifully from the end of December 
onwards. 


In conclusion, 1 give a summary of the Canarian Calyco-* 
phoridee which produce Eudoxice, adding the names of the 
authors who demonstrated the relation of the so-callod 
monogastric colonies to the polygastric forms. 


1. Monophviujb. 


1. Monophyes brevitriincsta, sp, n. 

2, — irregularift, C/aus 

8. Sphffirouectes gracilis, Oinus , . 

4. Doramasia picta, tp, n 

6. Muggiaaa Kochii, CAm 

6. Halopyramls adamantina, ip. n. 


Piplophyga codonella, CAtm. 1888. 

irregularis, 1874, 

Er»®a trum-ata, IViil 1 
l>iplopb\<»a inermip, Gepmh. j 
Ensfea JwMaui, EicL { loao 

Kudoxia liojaui, Jffm l. | 
Ersfleapyramidalis. WUl. I >3. 
Eudoxia Eschscholtr^ 

Cuboidas adamaurinutn, 1888, 



Siphonophora of iJie Ganarp Islands, 


239 


11 . 

7. I)iphve« Hubtilirt, Vhun Ensroft eloii|fota, Willy Chuny 188G. 

8. Timmrtitti, Eudoxia mi'SHAimsis, <?rr/fn6. 1 r i j lu-o 

‘ cainpanuKw/ | 1«,.3, 

0. Herrata, n serrata, Churiy 1888, 

10. l)iphyup«iH cam|MUiulif«ra,Q.(Si*^. Laasonii, Hudty Chuny 1888. 

11. Ab\la Q Ilf O Ampbirrboa alatii, Lm, i Huxkyy IH.'iS. 

J’iUdoxia tfigona, OegfnJlt, | (reyertbuur, 1800. 

12. KrtHwia perforitU, Q. T/ Sphoiuddes australis, Nnxl.y Vhutty 1888 (aur- 

mitHid by lluxb'v, 18">8). 

10. A bvlopHiR quincunx, Chuu Aglaiamoidos EsM'hsclioltzib ffuvl., Chtiriy 1888. 

14. !". (Vmtocjmba apoctabilis, Chun. 

HI. AMrHirAiiy(»Nri>.«. 

10 . Amphicaryou acaub*, a/>. u Diplodoxia acaulis, Chutiy 1888 . 


Ordvr II. PHYSOPIIORIDA^, EhcIi. 

I have repeatedly endeavoured to bIiovv that the organism 
of tlie Physophoridaa displays manifold relations to that of 
the Calycophoriche, which justify the conclusion that the two 
orders have a common origin. In this rennect I would adduce 
in the first line the demonstration which 1 have furnished, 
that in the embryo of both orders a heteromorphous rudimen- 
tary nectocalyx is formed, which in the Calycophoridoi is 
thrown off (perhaps it [XTsists in th(5 SphaTonectidae), whilst 
in the Physophoridai it becomes converted into the pneuma- 
topliore. If 1 now mention further that in the more highly 
organised Culycophoridae the nectocalyces occur of the same 
form in considerable nural)er8, that, further, the close concen- 
tration of the buds into Eudoxia-groups is given up, and that 
I am able to cite 8j.>ccies in which the stem is transformed, as 
in many Pbysophoridtv, into a gernmiparous disk, we obtain 
a whole series of noteworthy relations which seem to indicate 
that the Physoulioridao took their origin, if not from Htepha- 
nophyidie or rolyphyidw, certainly from a root common to 
the two orders. To this may be added finally aa an impor- 
tant argument that, by the discovery of the remarkable 
Simhanophyes with its heteromorphous tentacles, a condition 
is ^adowed forth which has hitiierto been regarded as an 
exclusive characteristic of %\m I^hysophoridm. 

In accordance with my previous statements I divide the 
Physophorides into the two suborders Haplophysaa and Tra- 
pbeopiiysm. 


17a 
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Suborder L Haplophys^, Cliun. 

riiypoplioridjB with an nnchambered pneumatophore which 
is partly lined secondary ectoderm functioning as a gas- 
gland and which is destitute of tracheae. 

Tribe I. PIIYSONECT.^, Ulick. 

Family AgalmidsB, Brandt. 

23. TIaUsfemma ptetum, Wctschn. 

The elegant Agalmid described by Metschnikoff' as Stepha- 
vomia picia^ and aiterw aids by Clans as IfaJistemma tergesfi^ 
nv7fi^ h evidently more widely distributed than has hitherto 
been supposed. It occurred very frequently from tianuary to 
April, sometimes in enormously long Sfxxiimenft, which dis- 
played as many as thiity-four ijectocalyccs. As the Mediter- 
ranean form was uell known to me from previous investiga- 
tions, 1 «(x>n convinced myself that the Canarian Hjiecics is 
perfectly identical i\ith it. Although JJaltutemma pictunt 
has been accurately clescriljed by Metschnikoff and Fuykas 
and monogrophicully treated by Claus, ceitain circumstanc^^s 
which have escaped the above- mentioned naturalists seem to 
me to be not unimportant in connexion with the conditions of 
growth of tlic Pliysophojid stem. 

Law of Growth of o/ llalistemma. — As is well 

known, there is at the base of the column of nectocalyccs a 
zone of gemmation from which the youngest incipient groups 
of tlie Siphonophore-stern originate. The groups on the stem 
therefore increase in size in a distal direction j the grouiis 
situated at the end of the stem are at the same time also the 
oldest. In those Agalmidse and Forskalidae which are cha- 
racteiized by separated group-appendages dissolute Comii-* 
dien of Hsickel) the rule above cited, that the appendages of 
the stem regulaily increase in age (usually also in size) in a 
distal direction, applies only to the gastric polyps wdth tne ten^ 
tacles belonging to them. Developmental history shows, par- 
ticularly 08 regards llalistemma pictumy that, in »point of fact, 
t[»e gastric polyps seated at the end of the stem are the oldest, 
and that they gradually diminish in age in a proximal direc- 
tion- that is, towards the nectostyle. It would, however, bo 
a mistake to assume that the same condition prevails W’ith 
respect to the other apjiendages of the stem, namely the bracts, 
palps, palpal nlaments, and genital bunches* As most previous 
observe! s have already piuceived, the latter are met with in 
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the internodea, f. e. in the interval between two polypitea, 
in all stages of development^ which originate irregularly 
dispersed u|>on the stem. lllU^kel himself says : — Finally 
all order ceases and the whole stem appears beset with 
hundreds or thousands of different appendages (siphons, 
palponcs, gonophores, bracts, &c.) inrcgnlarly grouped; so 
that it is impossible to discriminate the different correlated 
constituents of the dissolved corraidia/* 

1 hope, liowever, to be able to demonstrate that in f/a/f- 
stemma (probably also in the other Agalmidse and the 
Forskaliiv) a strict rule prevails in the production of the 
^roup-aj[)pcndages. In ifaUstemma^ as is well known, the 
mteniodial appendages of the stem (i. s. those situated between 
two polypites) are grouped in such a manner that a 
palp witli its tactile filaments, a bract, and a male and 
a female gonophore concur to form a group. As I may 
mention in passing, the female gonophores developing near 
the j)alp constantly occupy a proximal^ the male ones 
on the contrary a distal ]>osition on the stem. In the individual 
internodes the numl)er of the groups constantly iricreiises to- 
wards the end of the stem ; thus, while in the proximal inter- 
nodes we find only two or three groups, there are 12-15 in 
the distal internodes. The stem therefore grows int<iruodiall y, 
and indeed in such a way that tu each individual tniernode the 
groups continually decrease m size in a projcimal direction, 
lienee, if we tract*, the groups of the stem in a distal directioji, 
we find behind the polypite with its tentacles the buJs of 
the youiig^t group, and then the other groups gratlually 
increasing in size. The youngest group consists of a bud tor 
the polypite and tentacles, and two buds situated dose to it, 
one of which, as tlie female primordial bud, originates the 
female gonophores, and the other, as the male primordial bud. 
the male gonophores. Somewhat more distally comes the bud 
for the bract. 

To show clearly the further conditions of growth in the 
intemode, I indicate by A, B, O • . . the polypites with the 
tenudes belonging to them, and by a, i, c . . . the bud-groups 
situated in the internode between two polypites. If, then, 
A and a signify the oldest group, and B and b &c. the suc- 
cessive younger ones, we shoula obtain for the last iuternode 
of the stem the following fomida 

B ♦ A . y c • . 0 . 6 * a A. 

At this stage, however, only the younger speitnens of 
Halistefnma remain. The number of groups in the intemode, 
which in our speial case wo have assumed to be 8 
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increases continuously, but at the same time new hud^groupe 
appear between the oldest approximated groups of the intemoae^ 
In our case the oldest approximated groups are represented by 
a. A; consequently we obtain for a furtiier developed inter- 
node the following formula (the newly-formed groups being 
indicated by « . /9 . . : — 

B .tJi .g .f.e.d .c.b .act A. 

The ^oup OL is in this case as far developed as the group » 
formed m regular sequence. 

By further growth a secondary internode may l)e inter- 
calated between a . A, which, ill Its growth, liehaves exactly 
like the primary internode, in so far as in it also the groups 
are new-formed in a proximal direction. At the same time, 
however, new bud-groups again appear, in accordance with 
the law above mentioned, between the oldest approximated 
groups of the primary internode, t. e. lietwecn b and a. We 
should therefore obtain, for a later stage, the following 
formula ; — 

B ,Ic .{ .h.g.f.e.d.c.b a! a 13 a A. 

The latest formed bud-groups of the same size are hei‘e 
Aj, et'y and 

These fomuiluo may easily be further developed, if we keep 
in our eye the law that new bud-groups always originate only 
between the oldest approximated groups of the primary int«5r- 
node, and that the intercalated secondary internodes, as well 
as the primary ones, form new groups in the proximal 
direction. 

Only in one case I have also oliserved in the last internode 
of a very large Halkiemma the rudiment of an intercalated ter- 
tiary internode (between a and A). 

I may observe expressly that I have found the law of 
growth of the stem here developed to hold good without 
exception in all the specimens examined, and that the formulas 
above given are taken from actual examples. When super* 
ficially examined, indeed, the last and longest internodes 
present a puzzling picture, and may rive rise to the erroueous 
notion that the bud-groups have originated irregularly on the 
stem ; but so soon as the regular plan has been reoogniaed. it 
is extraordinarily pleasing to trace it through all the iuten^ea 
of the elongated stem of a quietly suspended Haliitemmd. 

1 must leave it to Hackel to say how such regularly ordered 

g emmation on the Physophorid stem is to bo reconciled to his 
leory of the multiplication and dislocation of the Medusaa 
organs on the Siphonophoran stock. 
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24. Anihernodea canariensts^ Hiick. 

1 observed a young specimen with six nectocalyce^ on the 
2l8t of January. 


25. Crystallodes rigidum^ Hack. 

The first specimen of Crystallodes occurred on January 12. 
From that date onwards this fine Physonhorid appeared so 
regularly and so abundantly that it <locidealy furnishes one of 
the most characteristic forms of the Canaries. Some spe- 
cimens that 1 observed wore in part considerably larger than 
the largest described by Hackel, Thus I not uiifrequently 
captured animals of 75 millim. in length, with 24 coninlete 
imctocalyces and 9 individual groups. To cx)mplete Hackers 
description, 1 may add tliat the larger examples presented 
4~5 palps on each individual group, and that the male sexual 
racemes are placed proximally, the female ones distally A 
further remarkable circumstance is that the perfectly mature 
male and female gonophorcs possess a well-developed umbrella, 
and are able by means of this to move in the water ; more- 
over, in the jierfectly mature sexual medusm the raanubrium 
does not ])Toj(‘ct from the nectosac. Among the rigid bracts 
only those which arc directly inserted upon the appendicular 
groups are provided with a long vascular canal ; tlie inter- 
nodial bracts, on tlie contrary, are destitute of the canal. 
Sometimes I found old examples of Crystallodes in which the 
stem was of a sulphur-yellow colour. 

As regards the post-embryonic development of Crystallodes^ 
I would chiefly call attention to the peculiarly formed larval 
tentacles. Hitckel is of opinion that the cnidaria of the pri- 
mary tentacle are directly developed into the definitive cnidaria 
furnished with a terminal vesicle and two lateral filaments. 
I was also the more inclined to this view because the larval 
cnidaria not only show the lateral filaments and terminal ve* 
aide already observed by H&ckel, but also present a mantle-like 
involucrum, such as is actually characteristic of the definitive 
cnidaria* At any rate the cnidaria formed on the embryonal 
tentacles are considerably more complicated than those <w any 
other Phjsophoridb, with their nakea renifonn batteries, which 
remind us of the Calyoophoridsa. Nevertheless they are not 
developed by spiral oonvdiutton of the urticating l^nd into 
the definitive cnidaria, but they represent larval structures, 
followed in the later developed groups by heteromorphoos 
structures. Thus I repeatedly observe full-growu old 
examples of Crystallodes^ which still presented the well- 
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preserved larval tentacle upon the oldest gastric polype. ^ Its 
cnidaria, as already tnentioned, are furnished with a terminal 
vesicle, tsio terminal lateral filarmmts, a))(l an involucriim* 
However, they scarcely attain half the size of the dehuitivc 
cnidaria, are of a veiy delicate reddish flesh-colour, and are 
without the spiral convolution of the urticating band. 


Family Porskalid®, Hiickel. 

26. ForsIcaUa ophnira^ Leuck. 

The common Fornkalta of the Mediterranean was also 
extraordinarily abundant at the Canaries from tfanuary 
onwards, occasionally occuriing in gigantic examples, the 
nectostyle of uhich measured 1 foot. 

As its larval tentacles are hitherto unknown I remark that 
in young sweimens 1 found the single larval tcntaidc seated 
upon the oldest gastric polyp, while all the other polyps pos- 
sessed tlie detinitive tentacles. The cnidaria of the former 
resemble the laival Imlteries of Agalma and llulisO^mmay at 
the extremity they are beset witli the uncommonly long 
sensorial setce, ana characterized by two lateral intensely 
brownish-red tubercles, projecting like ocelli, upon which long 
vibratilc cilia aic inserted. 

27. Forshalia coniorta, Leuck. 

To ForftlcaUa conforta I refer several young specimens, still 
furnished with laivul tentacles, which occum‘d singly from 
January onwards. The larval cnidaria icsenible those of 
F. ojjhturay except that the sensorial setm are shorter, und the 
two pigmented tubercles are wanting. 

28. Forshalia cuneafa^ sp. n. 

Subumbrella of the nectocalyces furnished on each side with 
4~6 streaks of intensely bright )*ed pigment. Gastric polyps 
remarkably largo, standing in a very distinctly marked spiral 
turned to the right. Hepatic stroaks reddisli brown. Cni- 
darian knobs bright red. Bracts wedge-shaped, the outer 
surface tiuncatcd at right angles and completely filling up the 
interspace between the different spiral turns. Vascular canal 
of the bracts bent at a right angle. 

The handsome Forskaiia cuneata does not become so large 
as the allied species (it attains a length of 70 miltim.), but it 
is not less remarkable by its vivid pigmentation and its par- 
ticularly large gastric polyps. From the pigmentation of the 
subumbrella, which is never wanting, ana is observable in no 
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other Hpecies, even the young etages, which are able to swim 
very briskly, are easily recognizable. In most of them the 
larval tentacle, seated upon the oldest gastric polyp, was still 
demonstrable* The laj-val batteries are very like those of 
F, contorta ; they are acorn -shaped, of a faint red colour, and 
furnished with numerous short sensorial setic* The subsidiary 
tentacle is inserted somewhat bencatli the top of the battery. 

Family PbjsophoriB, Lesson (Di8€4)lalid(ry Ilitck.). 

29. Vhysophora magnifiai^ Iliickel. 

Of the splendid Phymphyra discovered by Iliickel at the 
Canaries a few examples occurred during February. 

Family Anthophysida, Brandt {Athorybida*^ Huxley). 

30. Athoryhia melo^ Esch., Q. & G. 

To this species I refer some young specimens with only two 
tentacles ami gastric polyps, which agree in the browni.sh 
pigmentation of the involucrum of the cnidaria (the terminal 
vesicle and lateral filaments are always present) and in the 
ridges of the bracts with the description given by Quoy & 
Gaunard. They occurred in February. To this species pro- 
bably belong larval forms whose cnidaria on the single tentacle 
presiuited an involucrum and two lateral filaments, but no 
terminal vesicle. Moreover, the point of insertion of the sub- 
sidiary tentacle on the battery swells into a brown vesicular 
dilatation. The fiv^e bracts of those larvfio oh’cady resemble 
those o( the full-grown A, melo ; ftirthei*, 5-6 palps may be 
recognized. 

Tnl>e II. PNEUMATOPIIORIDJE, Chun. 

Family Physalida, Brandt. 

31. Phyealia caravella^ Esch. 

I noticed the first rhy$aliw at the end of January ; from 
that date they occurred more and more abundantly, and after 
the violent storms in February and March they were thrown 
in thousands u}Km the beach* Upon their minute structure I 
will report elsewhere* 

Suborder 11. T B A c H E 0 p H r s jc, Chun. 

PhysonboridflB with a chambered pneumatophore lined with 
ehitin, wiiich emits numerous tracheal tufts surrounding the 
polypi. At the periphery of the pneumatophore a mantle* 
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like limb is developed. Stem flattened, disciform. Gone- 
phores set free as Medusae ( Chryaomilra) . 

Family BisconantliiB, Hack. {ChondrophoroPj Oliara. & 
Eysenh.), Velellidw^ Each. 

The representatives of the subfamilies of the Diaconanthie, 
namely the VelelHdaa and Porpitida', appear at the Canaries, 
as I could ascertain from the statements of the fishermen, only 
in the summer from July to September. During the whole 
seven months of rny stay I olnervod neither young forrn^ 
(Ratarine) nor developed FeW/re and Porpita^, Even after 
the violent storms of sfiring I could not detect VdAla and 
Poipifa either near Orotava or in the passage to Palma and 
Gran Canaria. During the winter and early summer they 
appear to be wanting lu the eastern part of the Atlantic 
Ocean. 


XXIV . — Descrtpltona of new Species of African Nymphalidie. 
By W. F. Kirby, P.E.S. 

The ^pes of the following species are all in the collection of 
Mr. Henley Grose Smith, with the exception of that of 
Eupheedra (?) Crowleifij a very curious insect, which is the 
property of Mr. Philij) Crowley. 


Eupheedra aureola. 

Exp. 2f in. 

Mme . — Anterior wings velvety black, with a broad bluish 
line above the subcostal nervure, a moderately broad, oblique, 
orange-yellow band beyond the cell running from the sub- 
costal nervure to the second median nervuTe, and a large 
patch of green scaling, coppery in the middle, on the inner 
margin, extending to three quarters of its length. The apical 
white patch is unusually narrow. Posterior wings bluish, 
with an indistinct coppeiy shade towards the costa beyond 
the cell ; hind margin velvety black, with an indistinct 
broken submarginal line ; inner margin dull brown or black, 
fringed with very long hairs. All the fringes black, with 
a long white spot at the apex of the antenor winga^ and 
with four small white spots oti the incisions on the anterior 
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wingB and seven on the posterior wings. Underside varied with 
green and yellow ; anterior wings with three spots in the cell 
(one at ihe base and two transverse spots in the middle) and 
two at the extremity of the cell, a long one surmounted by 
a small round one ; just beyond the cell is another row ^ 
indistinct black spots. On the [posterior wings the base of 
the costH is of a deeper orange than any otiicr part of the 
wing, and tlicre arc two black spots in the cell and a third at 
the extremity. The borders of all the wings are green, 
edged on the inside with a row of long black spots between 
the iiervures, and the wdiite spots on the incisions are also 
surmounted by more or less distinct dusky spaces, 

I’lie face and lower orbits arc silvery white, the palpi and 
under surface of the body are yellow, and the legs are brown, 
with tlie femora white beneath. The antennfie are black, 
with the sKaft whitish, and the clubs yellowish at the joints 
beneath. 

Iluh, Cameroons. 

Allied to K. ravola^ Ilew. 

Enphmira (?) Crowley i. 

Exp. 2 in. 

.A/a/s.— Orange-tawmy, the costa and apical half of the an- 
terior wings and the hind margins of ail the wings black ; a 
row of five white spots (the thii'd and fourth transverse) 
across the black ai)ex of the anterior wings ; the incisions 
white, and the boraer marked with a white loop at tlic anal 
angle of the anterior wings, and with at least four on the 
posterior wings* Under surface rather paler, and with more 
distinct white loops on the posterior wings. 

Body black, spotted with white, and with a white stripe 
at the base of the abdomen above. ' 

Hah. Agove. 

Not closely allied to any known speciea, tUongh several 
African butterflies and moths are very similar in otMoan 

Extryphene hrunhilda. 

Exp. 2^«2| in, 

Jla/s.~Olwure olive-yellow, bordciisd with dark brown : 
costa greenish, the edis irreufularlj spotted with black, and 
three rows of eonneeted black spots beyond, Iblbwed on the 
posterior wings by a continuous black stripe. Underside 
olive-brown, with a few dark Fines in the cell of the anterior 
wings and with two rings and two dark lines in that of the 
posterior wings; the base of the costa, some transverse 
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markings in the cell of the anterior wings, and a row of 
irregular bluish-white markings beyond across all the wings ; 
some whiter oblique markings towards the apex of the ante* 
rk)r wings ; posterior wings varied with bluish white towards 
the anal angle. 

Female tawny ; anterior wings with the apical half brown, 
an irregular white blotch on the costa just beyond the 
middle, and a subraarginal row of bluish-white sp>ts, the 
larg(*r ones centred with black, and the last of the scries re- 
placed by a black 8j>ot ; posterior wings with a submargiual 
row of dusky markings, followed within b^ a row of obsolete 
dusky spots. Underside pinkish grey, with some indistinct 
annular markings in the cells, and the light markings of the 
uppersido reproduced ; a pale spot at the apex of tlie ante- 
rior w ings, from below which a brown band curves inwards 
to tli^ middle of the inner margin, and outwards across t!ie 
middle of the posterior wings. 

Ilab. Cameroons. 

Allied to E. phranza^ plautillaj and elpinioe, Hew, 

Ci/moiho*6 6erpentina» 

Exp. 2| in. 

brown, with irregular zigzag and annular markings 
in the cells; anterior wings wdth a row of white spots, only 
separated by the nervures running from the costa more than 
half across Uie wing, followed hy two rows of sagittate white 
spots filled op with darker, and a row of less distinct white 
markings biyond ; posterior wings traversed beyond the 
middle by a connected row of shallow luuules ; beyond this 
is a row of conical blackisli spots bordered within with 
paler ; the extremities of the ncrvulea of the posterior wings 
are marked with tawny. Underside purplish grey, paler 
towards the margins, the dark part of the wings bounded by 
a line beyond the transverse band of white spots ; nearer the 
base are many annular and serpentine brown markings, and 
one zigzag line, which forms the inner boundary of the trans* 
verse band on the anterior wings, is continued across tlie pos- 
terior wings also; the palo marginal part of the wings is 
crossed by two irregular zigzag lines, the inner brown, the 
outer (which is incomplete towards tlie hinder angle of the 
anterior wings) shaded with chocolate. 

Femora white (hind femora black above), the remamder of 
the legs and the palpi yellow. 

Hob. Cameroons. 
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Oymoiho^ »eneca»^ 

Exp* 2} in, 

Afaie dark bi*ovvn, crossed by a moderately broad common 
white band runiuiig from the middle of the costa on the ante-* 
rior wings, whci'e it is narrowest, to the anal angle of the 
posterior wings ; this is followed b^ a double row ot white 
s}>ot8, the innermost largest and sagittate ; the outermost row 
commences on the anterior wings rather above the middle, 
but there is a larger white spot above it nearer tlie base and 
out of the series. Underside varied with white and grey, with 
numerous zigzag and annular markings near the base, and 
with an ol)li([ue common brown line, ill-defined towards the 
costa of the anterior wings. The outer part of the wings 
beyond the white band is dusky, with two ill-defined rows of 
whitish markings. 

//ffd, Canieroons. 

Closely allied to C. ckeronis^ Ward, but the white band is 
broader and the submarginal markings are less sharply 
deiined. 

Cymeihoe euthalioidesn 

Exp. 2\ in. 

Female brown, witli black zigzag and annular markings in 
the cells, some of tliose on the posterior wings marked with 
tawny; the greater pait of the wings beyond the middle 
whitish, with a double row of connects brown and blackish 
sagittate inaikings. Underside similar, but mucii paler, and 
consequently tlie markings towards the base better defined ; a 
tawny line, straightest on the posterior wings, crosses the 
wings beyond the middle ; the submarginal sagittate markings 
are more slender and better defined. 

Hah, Catneroons. 

Allied to C\ harmilfa^ Ilew. 


XXV. — 7'he Staphylimdaa of Japan. 
By Dr. 1 ). Shabp. 

[Continued from p. 121.] 

Group Xaktholimka. 

Sapioltnus p%Ucm*ni$. 
piHcomu^ Fayk. Faun. Buec. iii. p. 880. 
Nikko, August 1881 ; a series of seven example 
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r<tderu$ fHlmpenniBt Fa>>r, Ent. Syat i. 2, p. C37. 
llakone ; one specimen only. 


XanihoUnus pauper ^ n. sp. 

Augustus, brnnneo-tesiaceus ; elytris ]H*dibuw|ue tostaecis ; capite 
oidougo, opaco, crebro fortitor juiuctato ; thoraoe crebro punctuto, 
liiiea inediuim ia^vigata. 

Long, niiJiim. 

Antenna^ stout, witli short soapc, second and third joints 
ino<lcrately long, subequul, fourth to tenth tninsvcrso. Head 
obscure red, dull, coarsely punctate, the interinedialc anten- 
nary giooves large and deep, the lateral grooves absent. I'ho* 
rax slcjider, a little narrowed behind, a broad sjmee along the 
middle smooth, but the sides distinctly and numerously though 
not densely punctured. Elytra not bo long as the thorax, 
paler in colour than it, moderately closely and di&tinctiy 
punctate. 

This is a peculiar species, not well located in XanUtuUnim ] 
but as it docs not agree with any other genus, and its ditfer* 
ential charactos from Xantholinus arc not very important, it 
is not desirable to treat it as a distinct genus at present. 
The terminal joint of the maxillary palpus is slender and 
about intermediate between that of XuntnoUnas and Lepta- 
cinus. The prothoracic pleura is of modenUe size, not abbre- 
viate. and its sunerior line is distinct; the front tai*si are 
simple, the middle coxae moderately distant, the legs rather 
shoit, and the tibiae spiiiulose. 

Cliiuzcnji and Nikko, August 1881 ; one example from 
each locality. 


XantlioUnuo iuhulm^ n. sp. 

Subcylindricug, niger, nilidus ; aatennis, elytris i)edibu«quo rutis ; 
capite oblongo-ovali parce sat fortitor punctate ; tboraoe seriobus 
dorsalibus circiter 10-punctatis. 

Long. 7-8 millim. 

Antennae stout, second and third joints moderately long, 
subequal. Head black, very shining, impunctate along the 
middle, but wdtli numerous rather fine punctures elsewiiere. 
Thorax not slender, a little narrowed behind, black and very 
shining, with tw^o rather irregular dorsal series of |runctures, 
and with a strongly <‘urved scries on each side. Elytra about 
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aa long as the thorax, pale red, rather finely and distantly 
punctured. Hind body rather rough. In one of the sexes of 
this sppcics the terminal segment exhibits beliind a quite cir- 
cular orifice, the hind margin of which is lined internally by 
a rir»g of black, densely and regularly crenate, corneous sub- 
stance. 

Nikko and Miyanoshita ; three examples. 

This is closely allie<l to Jf. pleuralis^ but has the thorax 
more elongate and with smaller jmnetures, which are more 
numerous in the dorsal scries ; the elytra are bright pale red 
and the head is a little narrower, 

Xantholinus cunctatovy n. sp. 

X. Unfftri, anrt., pornffinis ; nif^ricans, nitidus, vix subieaous ; an- 
tennis podifiusque rutia ; thorace ert^bre punctate, seriebus dor- 
ealibus baud diacretis. 

Long, fi miilim. 

Antenna) with second joint elongate, considerably longer 
than the third. Head lather short, oval, sparingly punctate. 
Thorax oblong, with the lateral punctures numerous, the 
dorsal series being not separated from the lateral punctures. 
Elytra about as long as the thorax, shining, sparingly and 
rather strongly punctate. 

This is very closely allied to the European X. ItneartSy but 
is rather smaller and has the third joint of the antennae 
smaller, the head considerably shorter, and the thoracic punc- 
tures more numerous. 

Only two examples have been found at Miyanoshita, 
Xantholinxm augustxoeps, n, sp. 

Kiger, nitidus ; antennis jiedibusque rufls; capite angusto, ovaJi^ 
parco Bubtiiiter punctate ; thorace seriebus dorsalibus cireiter 12 ~ 
punctatifi, ad latcra parce irrcgulariter punctato, puuctis omnibus 
subtilibus. 

Long. 6 miilim. 

Head elongate and nanx)W, considerably narrower than tlie 
thorax. Antennm with the second and third joints rather 
slender, the latter the longer. Thorax rather slender, oblong, 
shining black, its punctures fine, consisting of two dorsal 
series of twelve punctures each, and the same number of 
lateral punctures on each side, these latter irregularly placed. 
Elytra with an indistinct brassy tinge, not quite so long as 
the thorax, rather sparingly and finely punctate. 

This species has somewhat the appeai'anee of the genus 
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MitomorphuSy Kr., but appears to be really an ally of X. 
ItneartSf auct., though the terminal joint of the maxillary 
palpi is somewhat slender. 

Nagasaki, April 1881 ; a single example. 


XanihoUnus jyunctiventna, n. sp. 

Arifriisfus, hand deprosaus, nijforrimna, nitidus ; podihus, olytri« 
anf<mni*Mjuo rufi«, his articulis ])rimo ef tt^rtio nigris ; capita ad 
iingulos posferiores pan^ piiuctaio ; thoraco tantum ad angnlos 
Mfiteriorofi utrinque puncto siiigulo notato. 

TiOng. 9 millim. 

Iliis is another anomalous XnnihoUnuSy having the facies 
of Oauropterusy but with the thoracic plcune not abbreviate; 
the last joint of the maxillary palpus is large, the anterior 
tibiw arc short and thick, their tarsi a little dilated, and the 
])roaternuui short, so that the insect appears to be reall^^ allied 
to the large Eulfusi of Houth America. The third joint of 
the antenna is elongate, longer than the second. The head 
is oblong, convex, very shining black, with a few mtKlerately 
coarse punctures near the sides and hind angles. Thorax 
narrow'ed behind. Elytra elongate mid narrow, sparingly 
punctate in an irregularly seriate inunner. Hind body re- 
markably coarsely punctured. 

Ichiuehi, May 1st, 1881 ; a single example obtained by 
sweeping. 


Lej)f acinus planulati^y n. sp. 

Subdopressus, niger, nilidus ; clytris picois ; aatennis rufis, pedibus 
piceo-rufis ; capito oblongo-quadrato, parum puuctato ; thorace 
seriobiiH dorsalibus obsolete circiter 4-puuctatia. 

Long. 4} inillim. 

Antennse with short scape and small third Joint only about 
half as long as the second, which itself is rather short. Head 
broad, but not so broad as long, straight at tlic sides and 
truncate behind, the intermediate antennal grooves obsolete, 
and the lateral or ocular ones present but very short, each 
being scarcely more than a very large puncture contiguous 
to the eye ; the punctures are few and rather small. Tho» 
rax only slightly narrowed behind, ibe dorsal series consisting 
of four or five rather small punctures on each side, and besides 
these there are about the same number of still smaller puiic- 
tures between the dorsal series and the lateral margin 
Elytra longer than the thorax, almost impunctate* 
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This is an abnormal Lepiacinm^ on account of the obsoleie 
frontal grooves. 

Uitoyoslii, May ITth, and under bark of fir, Kama Kuni, 
March 1881 ; one example from each locality. 


Nudobius apictpennisy n. sp, 

8ubde[>ro88U8, nigerrimus, nitidos, j>edibu8 rufis ; auieunis pioois, 
olytronim a[)ice tefitacoo-margiimto. 

Long, h-9 millim. 

Head oblong, closely and coarsely punctured. Thorax 
very Hliining, narrowed behind, and with the sides sinuate in 
the middle ; the dorsal series of punctures are very distinct, 
consisting each of eight punctures, and there are also a few 
punctures near the side and front margin. Elytra longer 
than the thorax, shining black, with a faint blue or green 
tinge, and the hind margin yellow; finely and sparingly 
punctate. Underside of head coarsely punctate. 

Tliis species is allied to the European N. cjllnria and lives 
exclusively under bark ; it was met with at Miyanoshita, 
Kiga, Kama Kuni, Sendai, and Sapporo. 


Subfam, Pjsvxmxjs. 

Croup Lathrobiina. 

In this group I have established several new genera sepa- 
rated from hiihooharia. treating the eastern forms in a manner 
similar to that already applied to the Neotropical forms in 
the ‘ Biulogia Centrali- Americana.’ 

Cryptobium cuneatum^ n. sp. 

Nigrum, nitidam ; an tenuis fuscis, podibus tosiaceis ; cai>ite angusto, 

dense fortitorquo puuotuto ; elytris thoraoe vix longioribus. 

Long. millim. 

Antennas infuscate red, paler at the extremity. Head long 
and narrow, much narrower than the elytra, densely and 
coarsely punctate, the spaoc between the antennal elevations 
much sculptured* Thorax long and narrow, not narrowed 
towards the front, moderately coarsely and itot closely punc- 
tured. very shining, opalescent, a broad space along the 
middle impunctate. Elytra narrow, closely and rather 
coarsely punctate, a little shining, Male with a very shallow 
broad excision of the last ventral plate. 

Ann. <& Mag. N. Ilfst. Ber. 6, Vol. iii. 


18 
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Though closely allied to 0. densipenne^ this is a narrower 
insect, readily distinguished by the narrower head, more 
sculptured in front, and the more shining wing-cases, 

Konoeh, Ogura lake, Otsu, Miyanoahita, and at Yoko- 
hama. 


Grypiobium denstpenne^ n, sp. 

Nigrum ; anteams pedibusque testaoeis ; elytris ihoraoe paolo lon- 
gioribus^ deusissime ruguluso-punctatis. 

Lo^. 10 millim. 

Antennue unicolorous, yellow. Head elongate and narrow, 
a little narrower than the thorax, distinctly narrower than 
the elytra, densely and coarsely punctured, the punctuation 
scanty in front, the surface shining and veiy little sculptured 
between the antennal elevations. Thorax elongate ana nar- 
row, slightly narrower in front, very shining, black, coarsely 
and rather closely punctured, a line along the middle smooth. 
Elytra slightly longer than the thorax, dull, densely punc- 
tured, the punctures confluent, so as to give rise to a rugulose 
appearance ; the line on the inflexed side present, but fine, 
Male with a deep excision of the last ventral segment. 

Closely allied to ( 7 . japonicum^ but readily distinguished 
by the longer elytra and narrower head, 

Miyanosiuta, one pair j Yuyaina, one example. 


Cryptohium Japontcu 
Nikko and MIyanoshita; four examples. 

Laihrobtvm pollenSy n. sp. 

Piceum, nitidum ; antennis pedibusque ru& ; espite brevi, subtii- 
augulari ; el^tris thoraoe fore duplo brerioribos, 

Ix)ug. 10 millim. 

Antennce rather short and stout. Head short and broad, 
much narrowed in front, sparingly, moderately coarsely punc- 
tured, moderately shining; eyes small Thorax lon^ than 
broad, slightly narrowed behind, shining, nearly black, opal^ 
escent^ rather sparingly punctured, with a broad space along 
the middle impunctate. Elytra very short, coarsely, some- 
what sparingly, roughly punctured. Hind body rather Wad, 
apex red. Front femora very thick. Male with a broad« 
shallow, rounded excision of the last ventral plate, the hiiia 
margin forming on eitlier side of the excision a prominent 
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migle mi bearing some abort dark set® ; preceding segment 
with a much broader and shallower but otherwise similar 
excision. 

Nagasaki, Nikko, Miyanoshita; in spring and earl/ 
summer, six examples. 

Laihrobium hrachypterum^ n. sp. 

Piceum, nitidum ; niitonuia pedibusquo rufis ; capiie brevi, subtri- 
angulori ; elytria thoraco foro duplo brovioribus. ^ 

Long. 8 millim. 

This is very closely allied to L. pollens^ but is a much 
smaller insect and more parallel ; the head is much smaller 
and is quite sparingly punctured, the thorax is oblong, not 
at all narrowed behind, and the punctuation of the bind body 
is quite dense and fine. In the male the terminal ventral 
plate is not in the least emarginate, but its hind margin is 
slightly rounded, a broad space in front of this is slightly 
flattened and feeoly granular ; on the preceding segment there 
is a very obscure narrow impression just perceptible along the 
middle. 

Nagasaki, Miyanoshita; five specimeus. 

Lathrobium monticolay a. sp. 

Angustulam^ piceum, uitidum ; anteunui podibusquo rufls ; capita 
parvo, triangulari ; elytris thoraoe duplo brovioribus. 

Long. 7 millim. 

Closely allied to L. brachypterumy but smaller and more 
slender, with more feeble antenna), the liead imu'e triangular, 
and the eyes remarkably small ; tlie elytra more sparingly and 
finely punctured and still shoiiK)r. The male is without 
positive sexual characters, but the hind margin of the last 
ventral plate is not pioduced and subacumiuate as it is in the 
female. 

This remarkable species is a mountain insect and was 
found near Nagasaki, April 11th, ltt81 ; one pair. 

Lathrabium carintooUfi^ n* sp^ 

Angustolum, subdepressum, nitidum, ruAflum, dense ponotatum ; 
oapite, thoraoe elytrotumque basi minusve fusoo>obsouratis ; 
thoraoe oblongo, medio Hnea arguta, aubelevata, Imvigata. 

Long. 7-8 millim. 

Antenna? red, rather elongate, penultimate joint longer 

18 ^ 
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than broad. Ilead auborbiculate, quite as broad as the eijrtra, 
densely punctate, the punctuation on the vertex fine and 
extremely dense, on tlie anterior part coarser and more scanty. 
Oiiorax oblong, longer than broad, very densely coarsely 
punctured, a little shining, with a very conspicuous shining 
space extending all along the middle. Elytra scarcely bo 
long as the thorax, parallel, shining, closely and coarsely 
punctured, with a very obscure linear aiTangement of tlie 
punctures on the basal portion. Hind body extremely densely 
and finely punctured. J\lale with abroad shallow excision of 
the hind margin of tlie last ventral rii\g, and just in front of 
the middle of this a small patch of detme black asperities; 
the base of the segment exnihits a feeble depresaion along 
the middle. 

Nikko, August; Nagasaki, June Ist; Kumamoto, April 
25tli. 

L. amgninhfit is very closely allied to this species, but is 
more elongate, of a more unif(»rm pallid colour, with a rather 
broader head, which has a definite smooth space on the 
middle, the elytra slightly longer, without any linear arrange- 
ment of the punctures. It has not been met with again. 

haihrohium oribricollny n. sp. 

Omnium fortissinie dense punctatum, sidKjylindricum, mgrum, 
nitidura ; untennis paJpisquo ruiis, podibus ilavis; el}tris apico 
tlavo-guttaU), 

Long, fij millim. 

Antennae short and stout, penultimate joint a little longer 
than broad. Head oblong, excessively densely and coarsely 
punctured. Thorax oblong, rather longer than broad, 
shining black, rcmaikable on account of its excessively coarse 
punctuation, without smooth space along the middle. Elytra 
rather longer than the thorax, excessiveTy coarsely putietured, 
each with a anml! yellow spot at the tip. Hind Dody entirely 
black. Male with a moderately broad and deep excision on 
the last ventral segment, and with a longitudinal depression 
extending along the middle of this and the preceding segment. 
A very distinct species, to be placed near L. nu4um. 

Plain under Fujisan. Unique. 

Laihrohium n. «p. 

Augustuxn, elougaturo, subdepressuni, nigrum, nitidum, dense puno- 
tatum ; pedibus fuscis, antonnis tarsisque rufis ; thorace liuea 
mediana subelcvata laDvigata ; elytris Ulo paulo longioribua. 

Ix»ng. 7 millira. 
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Antennse elon^:?ate, penultimate joint twice as long as broad. 
Head very densely punctate, on tbe middle and in front more 
sparingly and coarsely. Thorax narrow, much longer than 
broad, densely punctate, with a very definite smooth line 
along the middle. Elytra distinctly longer than the thorax, 
closely and coarsely punctate, flat, black, shining, a little red 
or pieeons at the hind margin. Hind body extrenudy densely 
and finely punctate. 

I'his IS closely allied to L. carinicolle^ but is a smaller, 
daiker, moie depressed insect, and difters in numerous details, 

J\loriokii j one female,. 


Lathrohinm cofjnalum^ n. sp. 

SukdepreHsum, iiigmin ; aiitenniM palj>isqne fiiscin, jMjdihus sordide 
tlavis ; cn bro tortiter punolatiiiu, capite miiiore ; protho- 

raee absque linen lasvigata disi’rc^fa. 

]/<aig. 8 mi Him. 

Antcnme slender, as long as head aud thorax. Head small, 
much narrovNcr tlnui the elytra, very densely and finely 
punctate, the punctuation absent from only a very small space 
on the middle. Thorax rather longer than broad, distinctly 
narroM’er tlian tJic elytra, rather coaisely and closfdy punc- 
tate. Elytra rather longer than the thorax, closely subobso- 
letely punctured. 

Tliis is closely allied to the European L, terminatum^ hut 
has denser finer punctuation on the fiead and elytra, the latter 
being rather longer ; the pale legs distinguish it from botli 
L. tetminatum and A. quadratum^ The male characters an*, 
the same as they arc in t!ic two European species. 

Chiuzenji, 24tli August ; six examplcR. 


iMthrohium palltpeny n. ap. 

Gtacile, eubdeprewinm, angueturo, iiigricans ; antennia palpiaque 
fusco-teataceis, pedibus flavin ; elytria ad angulos externos flavo- 
maculatia; dense subtUiter punctatum. 

Long. C miUim. 

Antenn® veiy long and slender, infuscate yellow, with the 
base and apex more clear } palpi yellow, terminal joint infus- 
cate. Head small, very nneJj punctate, shining on the 
middle. Thorax slender, oblong, rather closely punctate, with 
a space along the middle smooth. Elytra closely and rather 
finely punctate, longer and broader than the thorax, with a 
very distinct yellow spot at the outer apical angle of each. 
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Hind body excessively densely and minutely punctulate, the 
extremity more pallid. Legs clear yellow. Male with a 
small rather broad excision on the terminal ventral plate and 
a very slight depression along the middle of the preceding 
segment. 

This 18 another ally of L. terminatumy but is a very slender 
insect, only half the size of its Euro|)ean ally, 

Yokohama, 7th April; Kioto, 2n(l August ; Niigata, 6 th 
September; one example from each locality. 

Lathrolnum fragile , n. sp, 

Angnstius, sul>deprt*88uiii, nigricans, nitidum ; thorace piceo ; an- 
lennis palpisqne fusca-tcHtaceis, pedibus flavis ; elytris thoraco 
paulo longioribus, ad apioem macula magna flava. 

T^ng. 5^ millim. 

This is closely allied to L. pallipesy but is a much more 
slender and parallel insect, and differs as follows ; — the head 
is almost as broad as the elytra, suboblong ; the thorax is 
piceous ; the elytra are only about as long as the thorax and 
are more sparingly punctured, and have a larger yellow apical 
spot. The male has a very small and short, only just per- 
ceptible, excision of the hind margin of llie last ventral jantc, 
and a slight deplanation of the middle of the preceding 
segment. 

Ogura lake, 7th July; five examples. 

Laihrobium regularej n. ap. 

Parallelum, nitidum, nignun ; abdomino opaco ; ajitcnnis pedibusque 
testaceis ; thoraco oblougo, dorso biseriatim punetato, lateribus 
parce punetatis; elytris thoruce bravioribus, paroius seriatim 
pnnetatifi. 

Long. 6^ millim. 

A species of the Z. lusitanicum group. 

Antennm rather slender and elongate; head suboblong, 
black, very shining, with irregularly placed, distant coarse 
punctures. Thorax oblong, straight at the sides, along the 
middle with two very regular series of punctures, ten or 
eleven punctures in each series, sides sparingly punctate. 
Elytra scarcely so long as the thorax, shining blact. with a 
sutural series of punctures, then a rather broad smooth space, 
and outside tliis w ith three or four series of distant punctures. 
Hind body closely punctured, with a conspicuous fuscous 
pubescence. Male with a broad shallow excision of the hind 
marjgin of the last ventral plate. 

Yokohama ; six examples. 
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Lathrobmm oeriatuntj n. Ap. 

Angofitum, parallolum, niiidum, rufulum; capite eljtrorumtiu® 
angulis externia uigricantibuti ; anteimiB podibuHquo teataoeb; 
prothoraoe dorso bifleriatim punctato, lateribuB disperse punc- 
tatis ; elytris prothorace paula longiaribus, crebrius seriatim 
punctatis. 

I-ong. G millim. 

Antennce rather slender, moderately long. Head sub- 
quadrate, very shining, sparingly punctate, its umier surface 
more or less deeply tinged witli black. Thorax longer than 
broad, straight at the side^, with the two series of punctures 
rather irregular and not very sharply distinguished from the 
lateral punctuation. Elytra a littie longer and broader than 
the thorax, each with about six scries of rather closely placed 
punctures ; the outer hind angles oblii|uely black, tlie dark 
colour extending at the sides more than halfway to the front. 
Male with a very deep slender excision of the last ventral 
plate. 

Yokohama ; two examples. This 8j)eeiea occurs also in 
China, and was taken there by Mr. l^ewis near Kiu Kiang 
in 1864. 


Lathrobium moniltcorm^ n. sp. 

Buboylindricum, nigorrimum, nitidum ; autennis, palpis taraisque 
rufls, pedibus fdscis ; oapite parvo fortiter punctate ; auUntiis 
crasaiusoulis ; palpis artlculo terminali orasso. 

Long. 6|| millim. 

Antenu8Ej short and stout, dark red, and moniliform, the 
penultimate joint scarcely longer thou broad. Head smalli 
suboblong, much narrower than the thorax, coarsely, not 
densely punctate. Thorax longer than broad, suboblong^ a 
little narrower in front, coarsely, not densely punctate, with 
a smooth line along the middle. Elytra elongate and narrow, 
longer than the thorax, shining, coarsely, iri'egularly, rather 
closely punctured. Hind body rather coarsely punctate. 

A peculiar species, probably entitled to generic distinction, 
the neck being more slender than usual, the p^udo^teminal 
joint of the p^pi remarkably thick ; the bind tibim but little 
incrassate and with their oblique iKUncation diminished ; the 
tarsi more slender than usual* At present to be placed near 
Jb. pmdatum. 

Two females ; taken in the plain of Fujisan in April 1880. 
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JDomene daimio^ n. sp. 

Nigra ; eljtris, antennifi pedibuaque fusco-rufia ; capita thoraoeque 

denBiufi fortiuaque punctatis, illo aubovali. 

Ijong. 12^ tnillim. 

Antennsc elongate, penultimate joint much longer than 
broad. Head elongate, very densely and roar^^cly pimeture<l, 
not quite dull. Thorax oblong, veiy coaisely and densely 
punctured, a little shining. Elytra as long as the thorax, 
rurescont, darker at the base, densely punctured. I^egH ob- 
scuie red, femora darker. Jilale with the hind margin of last 
ventral segment sinuate-emarginate and in the middle with a 
rather small excision; in fiont of this a small de})re,ssion 
densely S(‘t with black asperities ; the preceding segment 
very slightly impressed. 

This fine insect is larger tlian D. crasaicornh and readily 
distinguished by the long aiUennte and narrow head ; the 
shape of the liind margin of the last ventral segment in the 
male is peculiar. 

Miyanoshita, May 1880; one example. 


Domene craasicornis, 

Lathrobium crmsim'tiff Sluurp, Trans. Ent, Soc. bond. 1^^74, p. Tip. 

The male has a large sharply defined excision of the last 
ventral segment and in front of this a rather broad depression 
studded with fine black asperities ; the preceding segment 
bears a slight but broad depression. 

Apparently scarce; Miyanoshita and Yuyama in May, 
Kobe in June. 


Domene orhiculatay n. sp. 

Latinscula, fosca ; oapito thoraceque nigrioantibus ; antennis 
pedibus testaceis ; elytris thorace multo brevioribus, fbaccMeneis ; 
oapite thoraceque densissime sabtiliter ecalptaratis, illo orbiou- 
lato. 

Long. 10 millim. 

This 18 readily distinguished from D. curtipennia by the 
broader form and the denser finer sculpture of the beau and 
thorax ; the antennae are much larger, being both longer and 
thicker. 

Chiuzenji, 22nd August, 1881 ; one female, under dead 
leaves. 
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Domene mrtipennisy n. sp. 

Ki|?ra, angustula; antenuia rufis, pedibus teatacei®; elytris fuflco- 
ffineifi ; thorn hand longioribus. 

Long. C]“7] roillim. 

Head auhorblculate, very dcn^^ely, ratljer coarsely sculp- 
tured, quite dull. Thorax louder than broad, very densely, 
rather finely, rugosely sculptured. Elytra about as broad as 
the thorax and not longer than it, of a dusky reddish colour, 
with a strong brasHy tinge, rather shining, densely mode- 
rately fin( ly ^mncluied. Hind body black or pieeous, paler 
lit the extremity. Tlie male lias a very'’ small excision at the 
extremity of the last ventral segment and in front of it a 
narrow elongate depies.sion studd<^d with black granules ; the 
])reoeding segment has a wtdl-marked, large, but not deep 
depres‘^ion. 

Closely allied to D, stHicoidoH^ but smaller, with shorter 
and nanower elytra, more orbiculate bead, and shorter raeta- 
stornum. Al«o veiy^ similar to the European /). scahrioolle^ 
but more finely sculfitured, the elytra not narrower at the 
shoulders, and the male chaia(*tr<*rs different. 

Yokohama, April ; Nikko, June ; Ohiuzcnji, 22nd August ; 
rare. 


Domcne stilicoides. 

LaihrMum Sharp, Trans. Ent. Hoc. I^ond. 1H?4, p. 5M. 

The male is still unknown ; the two examples found during 
bis recent expedition by Mr, Lewis are both females, 

Ichiuchi, .Will April, 1881, under dead leaves in a hollow 
tree# 


Sco^HKUs curraXj n. sp, 

Angustulus, elongatus, hand deprossus, rufescens ; antennis pedi- 
busqua testaoois ; olytris fuscis, apioem versus flavis, prothoraoe 
paulo longioribus. 

Long. 4 milliiu. 

Antennie clear yellow, slender and elongate, penultimate 
joint considerably longer than broad. Head narrow and 
elongate, but little emarginate behind, dull, very densely and 
finely punctate. Thorax aubwate, lon^r than broad, but 
little narrower than the elytra, rather shining, almost imper# 
ceptibly punctate, with a short carina on the middle bcdiind. 
Efytra long and narrow, densely punctate, dull, fuscous, with 
the apical tnird of the length yellow* 
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Thi8 insect is allied to the Euro|>ean 8, Erichsonity from 
which, however, it is abundantly distinct. Althou^rh no 
males have been found, it is so different from the other Japan- 
ese species that no difficulty will be found in identifyinsc it. 
It is rather longer than 8. Ertch/tonii and less depressed ; it 
is more elongate, the head especially beingmore elongate and 
narrower in front. 

Yokohama, Niigata, and Nikko; four examples. 

Pansoop^^US, nov. gen. 

Caput collo anguatissimo. Lahrum medio excisiono parva utrinqne 
donticulo parvo instructa. Prothorox pentagonalis : prostomiim 
procossu supracoxali abbreviate. Tarsi graciles, antoriores baud 
dilatati, postoriorea filiformes, articulo basali quam sccundo duplo 
long! ore. 

This genus agrees with Scopmia in the very slender neck, 
but in other respects it is nearer to Ltthocharis^ next which it 
should be placed, though it is well separated by the form of 
tlie head and thorax. On each mandible one tooth only can 
be seen, but the basal portion of the mandible is incrassate 
inwardly and slightly notched, ao as to ivpresent on the left 
side two, on the right three, rudimentary teeth. The slender 
and linear hind tarsi are quite different from the feet of 
S€op<vus and agree better with Lithocharia* 

Panacopmua lithocharoidea. 

Bcopcaua mkatharoides^ Sharp, Trans. Eat. Soc. Loud. 1874, p. 03. 

This species has been found in several locdities on the 
main island ; Biwa Lake and Nikko. 

CHAfilCHTKUS, nov. gCH. 

Labrum magnum, medio fortiter dontatum, utiinquo subsmuatum. 
Caput colic angusto ; prosternum processu aupracoxali abbrevi- 
ate. Tarsi omnes graeiles, anteriores simplices, posteriores arti- 
culis quatuor basalibus longitudino gr^atim decrescentibus, 
articulo secundo elongate, quam quarto plus duplo longiore. 

This insect has more the appearance of Matlon than of 
LMochartSy but cannot be placed in the former genua on 
account of the abbreviated nrostemal process ; from Lttho^ 
charia it is well distinguisbea by the structure of the labrum, 
which has a large tooth in the middle ; the neck, too, is a 
little broader and the second joint of the hind foot much 
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longer relatively when compared with the fourth. The only 
species, so far as I know, is the following. 

Charichirus spectahilis. 

Lithochans Bpectubilu^ Kr. Arch. f. Naturg. xxv. p. 134, 

This may perhaps have been introduced into Japan, as it 
is apparently rare tliere, though widely distributed in the 
eastern and southern parts of Asia. 

ISOCHEIUTS, nov. gen. 

I^ibrura fore simplex ; niatidibuhe fridentata*. Caput collo medio- 
critcr tingUHtf>. Tarsi aiiterioros lovit.er dilatati, posteriores arti- 
cnlis quatuor basalt bms gradatim deorescentibus. rrostemum 
prooesBU supracoxali brevi. 

This genus undoubtedly comes very close to the New- 
World Aderocharis^ and its unique species has quite the 
appearance of the genus Instuarned; neveithelcss I think 
the two are better separated. I'he labrum in Isocheilus vAmx 
mounted in balsam is seen to be clividetl nearly to the base by 
a deep abrupt excision, which, however, is filled up by a 
horny jirocess, the front margin of wliich docs nut extend 
quite so far forward as the lateral portions, whereas in 
AderochariH the excision is much narrower and the front of 
the labrum is most prominent in the middle, being in fact 
distinctly dentate. Each mandible in Isocheilus is tndentate, 
while in Aderocharu the right mandible is quadridentate. 
The very short prosternal mocess is one of the most important 
characters of Isocheilua, The genus at present has only one 
species, viz. : — 


Isochetlua staphylinoidea, 

JUthoehark staphyUnoides^ Kr. Arch. f. Naturg. xxv, p. 135, 

Not uncommon in Japan. I have not seen specimens from 
Ceylon, the locality of tue examples described uy Kraata. 

Thimchxria haaicornia, 

Scopmi$ b€mco/mii, Sharp, Trans. Eat Soo. Load. 1874, p. 83. 

This minute insect is perhaps not rare, though its small 
size vtiW probably render its capture somewhat unfrequent. 
Mr. Lewis has brought back only three or four examples. It 
is probably a Thinocharia^ though this is by no means cer- 
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tainly Ascertained, as 1 have seen no insect from Ceylon or 
any other locality than Japan that I can assign to the genus, 
and the trophi have not been dissected. 

Medon. 

This genus, as I have pointed out elsewhere in confirma- 
tion and amplification of the views of 'rhoinsou and Key, is 
4 |uite distinct fiom Lithochai^is. Most of the Japanese species 
of it me, however, dissimilar in a{)peaiance from tlie Euro- 
pean foinis, and some of them will probably prove generi- 
cally distinct. 


Medon rubeculuiiy n. sp. 

Anpifitulus, (leoftissiino fluhtilibsime punoUtua, subopacua, nigricans *. 

an tennis pedihnwjuo dilutee rufis. 

Long. 4 millim. 

Antenna? slender, third joint about equal in length to the 
second, slightly more slender than it, penultimate joint not 
so long as broad. Head subquadrale, very finely and densely 
puneturod, quite dull, 'i'hoiax subquadratc, densely, very 
finely punctate, without any definite smooth line ahnig the 
middle, very feebly canaliculate in the middle behind. 
Elytra longer than the thorax, dilute red, with the base in« 
fuscate, densely and finely punctate. Legs slender, hind 
taisi quite slender. 

Iwaki and Sapporo ; two badly preserved females. 
Though I have not been able to sec the structure of the 
mandildes and labrum. 1 do not doubt this being a Medon, 
It bears a considerable resemblance to if. prolixwi^ but 
possesses very different feet. 

Medon LewisiuB. 

Jjiihocham Lewma, Sharp, Trans. Ent. Boc. Lond. 1874, p. 05. 

Nagasaki, Yokohama. Miyanoshita, Ichiuchi, Hitoyoshi, 
Hakone, Nikko. All tne examples have been found under 
bark, so that the occurrence of the example originally 
described on the sea-shore was no doubt merely accidental. 
I have not detected any sexual characters. The colour of 
the head and thorax varies from dark red to black. 

Found in many localities, Nikko being the most northern 
point. 
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Medon confortus^ n. »p, 

Fusco-rufus ; capiie, thoraoo elytriaquo nigricantibua ; abdomlne 
ante apicem nigro-vaxieguto ; antenniu ruiis, pedibua fla^da ; opacus, 
capita tlioraoeque den»i88ime subtiliter subrugoise punctatia, hoc 
medio anguatisBimo carinulato. 

Long. 5 millim. 

Rather narrow. Antennie red, the middle joints slightly 
darker, penultimate joint not quite so long as broad. Head 
(juadrute, excessively densely punctured, so as to be dull, the 
punctuation only inoderatoly line. Tliorax anbquadrate, but 
little broader than long, its punctuation even denser an I finer 
than that of the head, with a very tine smooth lino along the 
middle. Elytra rather long, a good deal longer than the 
thorax, densely and finely punctate, slightly shining. Hind 
body red at the base, the apical segments black, but the black 
colour is interrupted by the hind margin of the penultimate 
and tlic base of the terminal segments U^ing rod. 

1 can see no character loreign to Mtdim in this 8j)ecie8 
except that the anterior tarsi are a little more dilattxl than is 
usual* 

Yiiyama and llitoyoshi, May 1881 ; five examples. 

Medon ejyadiceus^ n. sp. 

Bepressus, latiusoulim, fusoufl; capit43 nigro ; ol^tris sordido testa- 
cois ; antonnis rufls, pedibus testuoeis ; capito thorace<]uo fortiter 
pimctatin, hoc laodio profundo caimhculato. 

Long, f) millira. 

Antennse red, rather stout, slightly thicker externally, 
penultimate joints yeiy distinctly traiLSverse. Head broad, 
Bubquadiate, slightly narrowed m front, densely and very 
coarsely puiKtate, xvith a smootli line along the middle in 
front. Thorax transviTse, a little nai rowed behind, coarsely 
and closely punctate, obscure black in the middle, obscure red 
at the sides, with a very distinct channel along the middle. 
Elytra a little longer than the thorax, shining, somewhat 
sparingly punctate, the extremity yellow, the base infuscato 
yellow. 

This is apparently a veiy distinct species and will readily 
be recognized by the deep channel on the thorax. It is sufix- 
ciently distinct from Moaon to be gonerically separated, the 
basal tooth on the right mandible being only obscurely 
divided and the hind tarsus short, with the four basal joints 
subequal in length. 

Unique. Chiuzenji, 19th August, 1881. 
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Mtian (?tW2ent, n. sp. 

Bal)dq>re88ns» eiongatiu, pioeo-niger, niti^tw; afttennit pedibita<]iie 
nifia, illis gracilibus ; capite tboraceque irrogulariter, rolous deuao, 
fortiter punctatw. 

Long. 6-6^ millim. 

Anteiinaft slender and elongate, penultimato joint quite as 
long as broad. Head large, shining, black, coarsely, rather 
sparingly punctate, more sparingly on the middle. Thorax 
strongly transverse, much narrowed behind, coarsely punc- 
tate, quite sliming. Elytra rather longer than the thorax, 
with a close, rough, rather coarse sculpture. Hind body 
moderately closely granulose punctate. Hind tarsi quite 
slender, basal joint twice as long as the third. 

Tins is another peculiar, veiy" distinct species. The labrum 
is divided in the middle nearly to the base by a deep angular 
excision, on either side of \thich there is a very slight pro- 
jection ; the fjont tarsi are scarcely dilated ; the teeth of the 
mandibles are large and there is on either side one less than 
normal ; the left mandible is only biclentate, but the large basal 
tooth is bidentate at tlie extremity j the right mandible is 
tridentate. 

Kiga and Miyanoshita. 

Medon submaculatm^ n. sp. 

Testaceus ; capite ubdomineque ferrugineis, hoc ante apicom fusoo- 
uotuto ; elytris ad latcra plus minusve argute uigro-maculatis. 
Long. millim. 

Head not large, finely, extremely densely punctate, dull. 
Thorax transversely sul)quadrate, slightly narrowed l>ehind, 
densely, rather finely rugose-punctate, with a smooth line 
along the middle, becoming obsoletti in front. Elytra densely 
and finely punctate, with a dark mark^ frequently obm)lete, 
on the miadle of the side of each. Hind body very finely 
punctate^ the ante(>enultimate dorsal plate infuscato. Front 
tarsi strongly dilated ; hind tarsi quite slender, basal joint 
twice as long as the second. Male with a broad shallow 
excision on the hind margin of the last ventral plate. 

This 18 another peculiar species with strongly dilated 
front feet and unusuallv small teeth on the mandibles. 

Sandy river^banks, Niigata, Kashiwagi, Nagasaki. 

Medon proltsm^ 

Lithocharii proltxa. Sharp, Trans. Ent. Soo. Load. 1874, p. 6d. 

The nearest ally of this species is the European L, man- 
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t/m, Anb^. 1 ilikk the two might well fom « distioct 
genus on Account of the fibMH»its4ike structure of the feet, 
liocal ; under seaweed, Mississippi Bay, Yokohama. 

Liihoeharts ochraeea. 
rmderuB oehrac^a^ Gttiv. CoL Micr, p, 59. 

Mr. Lewi» has obtained at Nagasaki and Yokohama a few 
individuals which I think belong to this species; unfortu- 
nately they are all females^ and the determination is a little 
uncertain, L. parvicepa being so extremely like this species 
that the two can only be certainly distinguished by the male 
characters. 


Lifhocharia diastmilis, 

LxthocharU distimUta^ Sharp, Trana, Ent, Soc. I^)nd, 1874, p. 60. 

This species lias not been found again ; there is little doubt 
that it will form a new genus near Scioporua^ but it would be 
scarcely possible to ascertain the characters sufficiently with- 
out too great a manipulation of the unique example. 

[To bo continued.] 


XXVI . — Noiea on the Genus Melajiium, //. and A. Adams. 
By Edcur a. Smith. 

This genus of Mollusca was foumled by Messrs. H. and A. 
Adams * for the reception of the Pprula lineata of Liimarck. 
a species which appeared to them, even on conchological 
grounds alone, generically distinct from iVru/a. An exami- 
nation of the animal, which 1 have been able to make thmugh 
the kindness of Mr. J. H. Ponsonby, confirms the correctness 
of their judgment. The animal may be described thus: — 
Foot oval, rather high, not truncate or biemarginate in front, 
in length about one and a half times the width, pale beneath, 
bordered all round above the margin with two bright red lines 
about 2 millim. apart. Jisad small, compressed. Tentacles 
6 or 6 millim. long, acutely tapei^g. Ayes minute, at outer 
base of tentacles, on slight prominences. JPenis compressed, 
'10 to 12 millim. in length, obtuse at the end. Sij^n 
shortish, moderately acuminate. Branchim in two plumes, fhe 
e Genera Moll vol. i. p. ISO. 
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right large, the left small. Oporeulum none. OAontopharo 
(see fig,) most resembling that of Rapana hulboiiam figured by 
Troschel (* Gebiss der Schnecken,’ vol. ii. pi. xiii. fig. 13) , 
consisting of a single tricuspid 
central tooth and a single 
acute curved lateral. Irje 
central tooth is transversely 
elongate and the cusps are 
nearly equal in size, short, 
acute, and approximated. 

From the al)Ovc description (taken from spirit-specimens) 
it will be seen that, wilh the exception of the odontophore and 
the absence of an operculum, there is a general resemblance 
to liucciHum. 

The systematic position of Melaphim has naturally been 
variously determined. H. and A. Adams placed it iu the 
subfamily Kapaninae of the Buccinidae, between the gerierH 
Separatuta and Itapa. Tryon located it in the same nosition, 
omitting the subfamily Rapaniriae, which he included in the 
PuTpuiitifp. Kobelt unites it with the genus Jlapana^ and 
Fischer * places it near Tudicla iu the Turbinellidas. 

After due consideration I believe its correct position to be 
between Rapana and CoralUophUa, 

There are two species of this genus at present known. 
They have been confounded by roost authors, with the except 
tion of 8ow'erby. 

The first species described was the Pi/rula Uneata of La- 
marck. This 1 believe to be the smaller South-African 
species (=^bulbus, Wood, also) and not the larger form figured 
by Kicner, Keeve, Chenu, Tryon, and Kobtdt, which is 
undoubtedly the Pyrttla elata of Schubert and Wagner. 

l.arnarek’s description applies in every particular to the 
smaller form, but 7iot to the larger. The size 13 lignes 
and the colour of the columella alba certainly indicate 
the South-African ftj>ecies, and no mention is made of the 
prominent acute keel around the cauda of the body*-whorl, a 
feature so marked that Lamarck could hardly have failed to 
notice it had it existed in the shell before him. 

To a great extent Kiencr must be held responsible for the 
confusion which has hitherto existed with regard to tliese two 
species. 

In order to make T^amarck’s diagnosis (which he quotes) 
agree with the shell he figured under the name of P, Uneata^ 
he made an alteration, the columella being described as “ albo- 
violacea ’’ instead of alba.”^ This was scarcely straight- 

* Jouin. de Conch. 1B84, vol. xxxii, p. 10; Man. Conch, p. tJSiO. 
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forward, as in most instances he quoted Lamarck’s descrip- 
tions intact. 

However, the shell 6gtired hy him certainly was not the 
type of the species, the size (2 inches) at once settling that 
point. 

I have seen a number of the true M, lineatum^ and none 
have exceeded the dimensions given by Lamarck. 

Besides the differences mentioned by Howerby I would 
point out that the brown lines in j/. ehUa^ besiues being 

broader and more distant,” are not continued up to the 
sutuie nor so near to the basal extremity as in M. Hneataj 
the latter also (as in Krauss’s siiecimen) usually exhibiting 
some dark spots around the iKxly-whorl a little above the 
middle. 

The synonymy of the two species is os follows : — 


MeXapium Uneatum (Lamarck). 

1822. FynUa Hn&aia^ Laman'Jc, Anim. s. Vort. vol. vii. p. 117 ; (Des- 
hayee), ed. 2, vol, ix. p. /520 (lB4.'t). 

1828. Buednum bulbwt. Wood, Index Test., Ruppl. p, 12, pi, iv. fig. 8. 
1848, lyrula Uneuia,, Krauss, 8ndafr. Moll. p. 111. 

1858. Mtlapium Imeatum^ H. Sl A. Ad. Clenera Moll. vol. iii. pL xiv. 

Mefuptum buU^m, Sowerby, Journ. Ooneb. vol. v. p. 6. 

Hab. Cape of Good Hope {Kram^ <6 Brit, Mus.) ; Port 
Elizabeth {Sowerby). 


Melapium datum (Schubert and Wagner). 


1829. Fyrula elaUtx Bebob. & Wagn. Conohyl. Cab. vol. xii. pp. 92 and 
94, pi. ccxxvi. tiga. 4012-4013. 

1840. PyruJa lineataf Kiener (non Lamarck), Spec. Coq. Viv. p. 24, 
pi. XV. fig. 1. 

1847. F^ula Uneata^ Reeve (non Iiamk.), Conch. Icon. voL iv. pi. viii. 


1669. Mdapinm Uneatumy Chenu. Man. Conch, p. 173, fig. 855. 

1878. JRttpana limatay Kobelt, lliustr. Conchy hen buch, p* 52, pi. xv. 

1860. Mtkmimn Ikmimmy Tryon, Conch. Man. vol. ii. p. 213, pi. Ixvii. 
fig. 895. 


1883. Mtkypinm lineuimn, Tiyon, Syst Conch, vol. ii. p. 400, pi. zlv. 
%.50. 


Bdh^ Indian Seas {Kimer). 

The above probable loc^ity roust be accepted with reserve 
until it receives confirmation. 


• Journ. of Conch. voL v. p. 6. 
Ann. dh Mag. AT. BinU Ser. 6. Vol. iii. 


Id 
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.—Description of a new Genus of Parasitic MoUusca. 
By Emak a. Smith. 

About a year a^o the BritiHh Museum purchased of Mr. 
Kobillard, of the Mauritius, amonf^ other specimens, a single 
example of a shell, which, according to his statement, api)ear8 
to have been ‘'found living on an Echinus.^^ This specimen 
1 have been unable to locate in any known genus of paiasitic 
MoUusca. 

The number of genera which may be truly said to be para- 
sitic appears to be very small. 

Stihfer lives a parasite upon Echini or in the akin or tegu- 
ment of starfishes. Some species of Eultma are found in 
Holothurians, the abode also of the curious Entoconcha. iSi/y- 
liferina occurs on species of Ophiuridte. 

Stimpson has named a parasitic mollusk Cochliolepis pant- 
sificiis which lives beneath the scales of an Annelid (Acoetes 
lupina). Many species of OfWa are found only upon G^or- 
goniw ; Capulus crystaUinus infests the rays of starfish ; one 
or two H])ecie8 of ()dostomia are said to ocTur on Pecten ; the 
little P^dicularia lives parasitic u{)on corals &c. ; and the 
species of lihizochilusy Cora/Uophilay Cryptohin^ Leptoconchuy 
and Magllus are invariably found in or upon corals, but to 
wliat extent they may be regarded as truly parasitic has not 
as yet been detei mined. The female of Lamellaria perspicua 
is said to de|>osit its eggs in a compound Ascidian {Lepto* 
clinum). A tew speci(‘s of bivalves are known to be parasitic. 
Lepion jjarasiticumj Dali, lives upon a sea-urchin {Hemiaster 
cavertfosus) . A species of Montacuta is ‘^invariably found 
attached to tlie spines of Spatanqus purpureus and other 
Echinoderms of the same kind.’^ Modiolaria marmoraia 
burrows into the test of Ascidians, and the genera Vulsella 
and Crenalula live in sponges. Pedum and Trtdacna and 
some species of Lithodomus occur in corals j but these can 
Bcaiccly be considered parasitic forms. The glochidium-stage 
of Anodonta is truly parasitic, obtaining nourishment from 
the fisii to which it has become attached. 

The species under consideration bears only a general 
resemblance in form to one of those which I have mentioned, 
namely Cochliohpis parasifdcm^. As its conditione of life 
are so different, there is little doubt but that it is genericallv 
quite distinct, and I therefore propose to describe it as such 
under the name Robillardia. Its systematic position is 

• BtimpsoTi; Proc. Boat. Soc. Nat. Hist. 1888, voL vi. p. 806, woodcut. 
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wry doubtful at |>reaent, the animal being unknown. A small 
dri^ portion of it was attached to the shell, but no odonto- 
pliore could be discovered in it. Some minute, glassy, grain- 
like objects adhering to it proved on examination under the 
microscope to be minute shells and doubtless the young of 
this species ; there is therefore every reason to believe that it 
is viviparous. 

The genus and species may be described thus ; — 


Roiullahdia. 


Animal parasiticum, Erhinos inooloiis, vivi- 
param. Test a vitrea, depresse htdioi- 

formis ; spira breviH ; apertura lunata, 
msgna ; perijstoma simplex, tonue. 

RobiUardia cerntea 



Testa tenuis, jHillucida, vitrea, nitens, im- 
perforata, deprosso glol>osa ; an tract us 5 

celcriter crescentes, lirulis sulcisquo levibus spiralibus striisque 
incrementi arcuatis sculpt i, oonvexi, sutura canaliculata sojuucti ; 
ultiraus raagmis, ad penphoriam rotundatus, inferno ooncentrice 
leviti^r liratus ot serobiciilatuH, in regiono umbilici plus minus 
tenuitor callosus : a}>ertura luuata ; peristoma tenue, margine 
inferioro rooodonte, oolumollari supra levdter expanse. 

Diam. 8 mm., min. 6^ ; alt. 5. 


Tlab. Mauritius. 

This delicate shell has the glassy texture of Carinaria and 
somewhat the form of certain species of ili/allnia. 


XXVllI . — Synopsis of the Rh^nehotal Oenus Flisthenea. 
By W. L. Diotant. 

This genus of Tesseratominse^ founded by Stil in 18G4, is 
liable oy the lar^ size and general resemblance of its repre- 
senta^ves with their almost common area of distribution to 
have its different species unrecognized. This was absolutely 
the case with St&l, who, in enumerating the genus (En« Uem. 
i. p. 68). included the second species, P. aHataius^ Montr., 
more fully redescribed by VoUenhovem as a synonym of P. 
Aferiance, Fabr. 1 was subsequently (Trans. Ent. fikwi. 1880, 

^ From an old name of the island of Mauritius. 
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p. 161), by the tu»|ttiRition of specimens, wsWed to 
rally and otherwise separate these two spates, and am 
the possession of three examples from South-west HewChimdi 
received through Mr. E. P. Collett from Mr. J. C. MeTvUl 
in a position to add a third species to the genus. The follow- 
ing is a rough synopsis of the same : — 

Scutellutn unicoloroua end with the lateral margioa 
straight and not distinctly ainuato near apex. 

Sternal «pine not reac^hmg anterior roxie. 

Aiiteunuj with the eecond joint considerably shorter 
than tlie third. 

Abdomen lieneath with a central, longitudinal 

piceous fascia Mertana, 

Sternal spine reaching anterior coxai. 

Antennar' with the aecond joint very httle shorter 
than the third. 

Abdomen beneath with a central and two sub- 

niai-ginal piceous fasciio ... . . dtiatatus, 

ScutelJum with the apex ochraceous and with the lateral 

margins distinctly sinuate near apex P. 9ouUlUttu$. 


PUsthenes ftcuieUalufty n. sp. 

Allied to P. dilatatusy but differing by having the lateral 
margins of the scutellum distinctly sinuate near apex^ which 
is broadly ochraccous, with the tip black. The second and 
third joints of the antennae are almost subequal in length, and 
the apex of the third joint is ochvaceous (fourth joint muti- 
lated). I'he sternal spine about reaches the anterior coxaa, as 
in P, dilatatus. 

Long. 28 to 33 millim. 

Hob. South-west New Guinea {/. <7. MdviH). 

The three species vary very much in the size of their 
representatives, and P. MerianoB in the colour of the antennas, 
which in tyjiical examples have only the last joint ochraceoas, 
whilst in some Australian specimens, as pointed out by St&l, 
and in some from Murr^ Island, as already descried by 
myself, both the third and fourth joints are ochraceous. 

The following are the localities of the specimens in my own 
collection : — 

P. Merianmy Fabr.-— Amboina, Torres Straits, Port 
Moresby, Murray Island. 

P. dilaiatusy Montr, — Port Moresby, Celebes. 

P. BcuteUatuBy Diet. — South-west New Guinea* 





^ Attiacoobelm^* Lydekber^ and the JByetemaiio 

Jhiitum of Anosteirfti Irndy^ and PseudotrionjXi Doth. 
By Dr. G. Baur^ New Haven, Conn. 

Xh the January number of this Journal Mr. B. Lydekker^ 
established a genus AulaoocJxdya for Trionys circumaahatm^ 
Owen. 

The character of this ^nus consists in tlie presence of a 
deep groove in the free border of the costals/* and in this it 
is said to differ from all species of Trionyx^ 

At first we may ask, Is a groove in a portion of a dermal 
ossification of generic value ? and may safely answer that it 
is not. 

Such a groove is very common at the outer end of the 
milted hyo- and hypoplastra in the Trionychidee ; and this 
fact alone contradicts the generic value of such a structure. 
This groove may be present or absent in the same species ; it 
is generally present in old individuals. Rut if we find it 
even on the pleuralia (costals) of living Tnonychidie, it is 
simply individual and without any systematic value what- 
ever. In old specimens of Atmidonectes Jkrox^ 8chn«, and 
of Aspidonertea muticua^ Les.. this groove is very well deve- 
loped. In other specimens oi the same species and different 
Trionychidse 1 find no trace of it. 

The genus AulaGOc/idys^ Lydekkcr, therefore is not entitled 
to recognition as being based upon such trivial characters. 

In die same paper a new species of Anoaieira is proposed 
and named A, anylica. It is based on one anterior marginal 
and a xipliiplastral. This form cannot be distinguished from 
the Anoaieira radulata. Cope f, described in 1871 and figured 
in Prof. Cope’s J welUanown woik on the Vertebrata of the 
Tertiaries of the West. 

It seems that Mr. Lydekker was not aware of the existence 
of another species oi Anoaieira except Leidy’s type. 

In the same number of this Magaaine § 1 have remarked 
that Anoaieira belongs either to the Btaurotypida 3 or Cino- 

* Lydekker, R., ** ProlliahiMr Notice of new Fossil Chelonia,” Ann. 
A Nat Hist Jan. 

t dope, E. 1)., ** Descriptions of uew Extinct Eeptilos firom the Upper 
Green River Eocene Basin, WToniinsr/’ Free. Am. l^hil. 8oc. vol. xii. 
Jan. 18n-Dec. 1872 . Fhiladeli&ia, 1878 (paper published Oct 12, 1871). 

t Oope, £. D., *The Vertehrataot the Teruary Formations of the 
West/ Book L, Washington, 1888 (published Jau. J885), p. 128, plxviiL 
figs. 18, 19. 

J Baur, Dr. Q., ** Th(^ Systematic Fositiou of AftfioiatuOf Owen,’* Ann. 
A lAag. Nat Hwt, Jau 1889, pp. o9. 
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stemidcB, I now give a more detailed account of my roasc^ 
When Prof. Leiclv ^ gave the first notice of this intereetiii|[ 
fossil he said : — ^^None of the plates exhibit scute imprOJi^ 
siona, generally so evident in the Kmydes.” But in his full 
description lie states f : — A few of the plates exhibit obscure 
lines, but I am uncertain as to whether they accord with the 
areas of the scutes.” 

Prof. Lcidy does not give to Anosietra a definite rK)aition iu 
the system. Prof. Cope J places the form among tbe Ohely*^ 
diidse, and observes: — Tins genus must be regarded as aft 
interesting intermediate type connecting Pleistomenm and 
Chelydra or Dermaternys, In skin and sculpture it is ideu-^ 
lical with the first, in carapace and plastron most like 
Chefydra^' (p. 127). This view is adopted by Dollo §, who 
places Atiosteira together w’ith his Pseudotrionyx among the 
Ohelydiid®. 

Lydekker, in some notes on this paper, held the opinion that 
Pseudotrionyx might perliaps be referred to the Trionycliidas 
(GeoL Mag. 1886, p. 521) ; but this view was abandoned in 
1887, when Boulenger and Lydekkerll declared that it may pro^ 
bably be regarded as belonging to a distinct family from tho 
absence of epidermal shields. This family was called the 
Pseudotiionychidce bv Boulenger f, containing 
and Anosieira^ and placed near the Oinosternidse. 

The absence of aernuil scutes seems to be generally ad- 
mitted. But in fact they are not entirely missing. The 
marks obseived by Jicidy are really marks produced by the 
impression of scutes. They are well shown at the posterior 
peripheralia (niargiiials), and especially on the pygal, in a 
specimen of Anosteira ornaia^ Leidy, m the Yale College 
Museum. I could not find any marks on the plastron ; but 
it seems probable that scutes existed all over the shell- The 
impressions on the plastron of the Cmosternidce, particularly 
in Monochelys odoratUy are already insignificant. 

I have shown (Osteol. Notizen fiber Keptilieii, Fortsetzung 
vi.) that the Staurotypidai and Cinostemidas are the only 
known living Testudiuata which have ten peripheralia^ eight 

• Proc. Ac. Nat. Sci. PhiJad. 1871, pp. 102, 103. 

t Joseph, ‘ Coutribatioiiri to the Kxtiitct Vertebrate FSttita of 

the Weetom Torritones,' Waehiiigtoii, 1873, p. 176. 

1 Cope, E 1)., ' The VertebraU of the TertWy, kt.J p. 113. 

J Dollo, L., ** Premiere note 8ur lee 0h41ooion» du wuxelhaa 
Moyen) d© la Belgique/’ Bull Mm. lioy. Bist Nat. Bala, tome iv. im 
p. 90. ' 

T> '' Boulenger, “Note* on Oheloni* from «Im 

I urbe^, Weelden, and London Clay,” Oeol. Mag< June 1807, p. 374. 

H ‘ Enryflnpwdia Britannica,’ Olb edl vol. xjtiu. 1080. n. 407. 
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«f ir}|ch (three to ten) are connected with the ende of the ribs* 
We md the same in AnosUira and Paeudotrionyx. In all the 
8tauife)typid» and Cinostemi<i«8 one or more of the posterior 
nenrals are absent, and in all only one postneural is develo[>ed. 
In Jlnostetru and Paeudotrionyx there are only seven neurals 
and^ne |>o«tneural. 

l|ie fom of the xipliiplastrou in Anosteira is like that of 
the »^Cino«ternidje (espi^cially Monochelya) ; but whether the 
endt^plastron was present or not is still a question. The 
Stanrotypidie have this element ; in the Oinosternidae it is 
missing. Prof. Co[>e * observes that in Staurotypua the endo- 
plastron (mesoplastron, Co|>e) is missing. 

But after examination ot Prof. Cope’s originals I find that 
there is a well-develoj>ed cndoplastron, as mentioned b^ 
GUnther and Boulenger. Le Conte f has stated that a rudi- 
ment of the endoplastron is pr.‘sent in the young Cinoster- 
iiidai. I find in specimens of Monochelya odfirata and CVuo- 
siernufn pinnaylronicwn (length of plastron 15 millim.), 
which I owe to the kindness of Prof. A. Agassiz, no trace of 
an endoplastron. 'Phe epiplastra are separated from the 
hyoplastra in the median line, the xiphiplastra from the 
hynojdastra, forming two considerable fontanelles. 

Hyo- and hyjxiplastra are suturally united, without any 
fbntanello in the middle. 

The plastron of the Cinosternidee and probably the Stauro- 
^pidfe develops in a way totally different from the other 
, Testudiiiata, so tar as I am aware. We always find in them 
a median fontanelle in the young animal. Until it is ascer- 
tained whether Anoateira and PamdiHrionyx have an endo- 
plastron or not, it is impossible to determine the correct 
systematic position. Undoubtedly these forms arc very near 
to the families mentioned. 

It is probable that the nuchal had welbdevelojied lateral 
processes : I find a gioove for such a process on the second 
peripheral, but none on the first. I have not seen, however, 
a complete nuchal* In Ps^udotrionyx there is no trace of a 
protuberance on the eighth pleural (fig. of Iloilo). This is 

S ►resent in the Cinostetnidsa, where the ilium is connected; I 
0 not know how the Staurutypidas are in this regard, having 
no skeleton before me now. Until the endoplastron-qucstion 


• Cope, B. B.i ** OataloSue of Batrachiazu) and Reptiles of Central 
Ain#dioa and Mexico, Buu. Un. Stat* Nat. Mua. no. 32, Washington, 
JSS7,p.28. 

, t lie Conte* John, Doecription of four new Sweies of Kmoatamor^^ 
I’tOC* Aoad. Nat. Bci. Fhil^. vol. : Pbiladelpbia, 1360, 

p.m 
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is Bolyed, AnoBtetra and pBeudotrionyx may be placed I|M?o* 
vistonally folbwing Boulcnger) in a separate family* I 
The question now arises^ what is Apnoliclemyg of Pomm • ? 
We are still jestricted to the very short original descrimion 
of 1847, nothing new having been published since this dpa* 
PotnePa words are : — Mr. Li^vdque arecueilli dans lecalcadre 
grossier, k Cuise-la-Motte, p^^s Ootnpihgne, des tortues mns 
^eailles, on trionyx, qui onl nn caractfere rcmarquable daiw la 

f )r<58ence de pifecea marginalea bien plus d^velopjt^s que dans 
es cryj)topus, avec un plastron, comme dans les gyinno||fU»* 
C'est un liaison entre les ^inj^des et les trionyx, bien plus 
(^vidente quc par le tietosternum, puisque certainea ^mydes 
vivantes orit aussi cos granulations de la surface. Ici c’es^un 
cai apace k laquelle il ne manque plus que des dailies pour 
Otre celle d^une <5inyde k suiiace tubercube ; je donne k ce 
nouveau sous- genre le nom d’Apholicleinys, venfennant pro- 
bablement deux espfecos {A, nuhla^viB ct A, granoBa)^ 

Gervais f these lorms Trionyx granona *’ and TVto- 
nyx IcevigataJ^ without giving any leasons, and says that 
according to Mr. Giaves tliey are iound in les sables glau* 
conieux moyeiis de Cruise- la-Motte ct de Pierrdbnds.” The 
t/v hereabouts ” of the type specimens seem to be unknown. 
I am obliged to Pi of. A. Gauary tor the following communi- 
cation (April 23, 1888) : — On m’a dit que les (bhantiilons de 
la collection L<5v^que sur lesquels M. Pomel dit avoir fait 
son travail out ete disperses.” 

It is possible that Aplwliclcmya may be identical with 
Anotiteira or Pseud of rionyx^ and it would be very intei eating 
if the remains of this toim could be figured and redcscribeiE 
That Pseudotriovyx a ditferent genus from AnosUira seems 
to be certain. Jn Pseudotriovyx a small tontanelle ’’ is 
present betwf vti the carapace and plastron (‘‘ <bliancrui^ natu- 
relle, reste d*une tontanelle latiraie,” Oollo), Is it not possible 
that tins place is tilled up by a mesoplastron ? 

1 heCinosternidas and iStaurotypideeare found at present only 
in the northern parts of South America, in Central Ameiicai 
and Noith America ; the discovery »of such or allied forms in 
tlie Eocene ot Euiope is of great interest J. 

N«w Haven, Conn , 

Feb. 3, 1889. 


PomeV^NoteourleftManiinifeies et les Itentdss Foaeiisi des Te)^ 
i^BB tonnes de Pane mfdiieure an flypi^ux,'* Buttol^ent kUk 
Bibliotb^ue Univ. de Geneve, Arch. dealSc. pbye.et nat. tome Iv, p. 826 
(Gen^'ve, Paij«, 1847). ^ 

Pa!ri^l869^J».^440 Pal^ontologie frain?ah«?/ 44 ^, 

'whether IhihjrvBtermn^ Pictet, belomte hsrSi nol 
having '»een ot tlua fomi! ^ ^ 
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XXX. — Oh new l^eoiea o/Histeridn. 

By Gkoboe Lewis, 1j\L.S. 

This paper is tlie fiftli of a series ])ublished in this periodical 
relating to the Histeridse. The first ap|>eared in 1884, the 
second and third in 188^, and the fourth in 1888. The 
aggregate number of species treated of in the several memoirs 
is 181. 


List of Speciss now noticed. 


Phylloraa exutum. 
PlatysomH patinip<^8. 

(iorbami. 

~ baholum. 

punctulatum, Lewi9. 

dwlicatum. 

ftcitulum. 

Ebltsia ooiiv^xa. 

KpieruB rufubifi, Lewu. 
PachycrttjTUB modeetua. 
CoBlcK'fiera nitida, Lems, 
Histor africaima. 

aulcipygua. 


Hiater circularia. 

pyxidatua, 

tenuiatriatus. 

Stictostix cabfornicua, Horn, 
Carcinopa currax, Man. 

ovalula. 

Triliallua catenariua. 
SU4m()oa‘li« BodiUotj. 
Saprinua at^rrimua^ Er. 
Teretriua baaaiia. 
Teretni>aoraa cyaneum, 

facetiim, 

Xr^^panflEius bipuatulatua, F, 


Phyllimia ejcutum^ n. sp, 

Ublongo-ovatuttJ, depresaum, nigrum,. nitiduin ; front© antice trans- 
veraim improsaa, medio aubtubcrcnlata ; mandibulis latioribus ; 

f »ronoto utrinquo obacuro punctulato, hnea ant© scutellum, atria 
at©raU intogra ; ol}tri» marginc inflexo porum rugoao, striis 2 
dorsalibua brevibus ; piopygidio bifoveulato, circum punctato, in 
medio linea longitudinabter oloTsta : pjgidio denae punctate, 
margin© angustc lani ; prohterno piano; mo«ost«rno lato emar- 
ginato, baud atriato , iibiis anticis 5-dontati8. 
lx>ng. 9 1 miUim« 

This s{>ijcie« is nearly as broad again us P. mandi} 0 %UariH^ 
Mars, (with the type of which it has been compared), but its 
general similarity is greater to that than to any other known 
species. The frontal median elevation or tubercle is not con- 
spicuous, otherwise it might be said to corresjw)nd with P* 
fnonoilony MarSv, in this particular. The elevated median line 
on the pygidium is very distinct between tlie two fove®, but it 
is evanescent at the centre. The pygidium is punctured in 
the middle, with a smootli margin somewhat like that of 
P faceiumy Lewis, hgured in Biol. Centr.-Amer., Col, vol ii. 
pts l,phiv. tig. but narrower. Phyllorm is a genus 
erected by Erichson m 1834 for HohUpta cw^tcaiia, Paykull, 
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which is a very different species from the others included in 
Pkyllojna ; ana whether the characters which are now held to 
separate tiiem from Lioderma and IJololepta will }>ermanently 
be regarded as satisfactory, it seems too early in the study of 
the group to decide. Paykull first published Ilohlmta in 
1811, and the first species referred to tne genus is now known 
as PiatyHoma depreasum^ F., and the second as Paronialm com-^ 
planatus^ Panz. ; the type of Hololepia is now considered to be 
plana^ Fuessly. 

Jtlab. Ecuador. 


Platysoma j)almipe8y n. sp, 

ObloniJ:o-ovatum, subdepressum, nigrum, nitidura ; froT>te impressa, 
fllria transvorsa root a ; pronoio stria Integra; olytria striis 
integris i)arain late impresais, 5'' ante me<lium, d^valdo abbreviatis, 
suturali obaolota, epipleura valde bicarinata ; propygidio utrinquo 
iraprcBBo, punctate ; pygidio apicc marginato, douHC ocoUato-punc- 
tate ; proKterno baud striate, Hubparallelo, vix coiivoxo ; meso- 
stenjo antico emarginato, stria iiilegm; tibiis late dilatatis, anti- 
cis et post iois fortiter dr-dontatis. 

Long. 0-0 J millim. 

This fine s|)ecie8 is apparently similar to P. Ifayenij Mars., 
a species I know only by description. The first three strlw 
of the elytra are wide, the epipleura bicar inate, the anterior 
angles of the tliorax obtusidy produced, and all the tibim are 
remarkably dilated, corresponding in this res|>ect to Ihster 
latUihiuHj Mars. In P, Hagem the rnesosternal stria is 
interrupted and the insect only measures A millim. 
llab. Lampongs, Sumatra ( Van de Poll), 

Plaiyaoma Oorhamiy n. sp. 

Oblongo-ovatum, subdepressum, nigro-nitidum ; frrmte teuuissimo 
punctulata, lovik r depressa, stria siiiuatu ; pronoto anguUs au- 
tieis valide produotis, stria Integra vix prof unde im^ressa, ante 
scutellum minute foveolato ; elytris striis l*--2* iutegns volidis, 8* 
in medio parumintcrrupta,4^ttpioali ; propygidio biimpresso, trans- 
versim punctato ; pygidio groase ct dense punctato, |>osterius 
marginato ; proBtorno medio vix angutsto, baud striato ; ineso* 
storno levitcr sinuate, stria Integra; tibiis antiois 4-, postids 
dentatis. 

Long. 5| millim. 

This species is one third smaller than P. Murrayi^ Mars., 
from Ola Calabar, and the rnesosternal stria leaves only a 
narrow margiti in the first, but in Murray i it is broacL 
llah, Zanzibar. 
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This is a capture made by Dr* Livingstone, and I am in- 
debted to my friend the Rev. IL S. Gorham for the specimen. 

riafysoma baUoluvi^ n. Hp. 

Ovutum, subdopre«8um, nigrum, nitidum, puiictulatum ; fronte im- 
pr<‘BSa, Ktria integra supra oculos volida ; pron o to tranb verso, stria 
integra pone oculos crenata ; elytris striis 1M”‘ integris, 6* basi, 6“ 
medio abbreviutis ; ])ropygidio trHiihverHim, p} gidio uudique, grosee 
punctatis ; piostcruo baud striato; mesostcmo levitor emargi- 
iiaio, stria Integra tenuiter impressa ; tibiis aniiois d-deutatis. 
Long. luillim. 

'J’his little species is about one third of the stature of P, 
capenHfy Wiederii., and resembles it in form and sculpture. 
In baliolum the punctuation of the tlytra is much finer than 
that ot the thorax, the fourth elytral stria is complete, and 
the fifth nearly so ; the prosternum is narrow beyond the coxa, 
the basal lobe being almost circular in outline. In capense the 
prosternum is narrow and the basal lobe scarcely widened out 
at all, and the surfaces of the sterna aie much more conspicu- 
ously punctulate. 

Had, Zanzibar {Poffray\, 

Platynoma puuctuhitum^ Lewis, is a variety of P. capensey 
Wiedem., and the locality given fur it — Assam — is probably 
an error. 


Plaiyeoma delicatumy n. sp. 

Oblongo-ovatum, panim eonvexuni, rufo-jueeum, nitidum ; fronio 
vix oonc^va, punctata, aupra oeulos eJovata ; pronoto in medio 
levissiuiC longitudhiahter impresso, sparse et minime profimde 
punctate, stria pono oculos interrupta, parte in medio utrinque 
hamata; elytris ajucjbuspunctulalis, striis dor^^olibus 1*- O'^intt'gris; 
prop)gidio p^gidioque sparse pnnetulatie; prostoruo lobo grosao 
punctubi, bistriato, stiiis utriu(|ue junctis ; mesoHtorno late omar- 
ginato margmatoqiio ; tilhs aniicis T-b-dentutis, posticis 3-4- 
spinosis. 

Long. 2 millfin. 

This species is unlike any other I know, but it may be a 
type of Plaiyeoma peculiar to South America, in which 
country, however, tuo genus is very poorly represented. 
In the foim of the thoracic stria it corresponds with some of 
the cylindrical species, such as P, Aubet) Mars. (Mon. 1861, 
p. 162, t. iit. tig. 12). The thoracic punctures are shallow, 
somewhat oblong, and finely cut, and the elytral strise arc all 
complete. 

Jiab. Tambillo, Brazil {Beitter). 
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Plaiyeoma ecitulum^ n, sp^ 

Ovato-parallelum, subdepressum, nigro-piooum, nitidum; fronte 
oozK^ya, vix dense punotulata, stria trans versa tenuiter impresaa in 
medio sinuata ; pronoto subquadrato, lateribus late punctate, stria 
pone oculos inierrupta (utin P. delicato) ; elytris striis l*-3* inta- 
gris, breribuB ; propygidio grosse et pravo punctato ; pygidio 
utrinque impreeso, undique punctato ; proetemo piano, panim lato, 
baud fltriato; mesosterno halide margioato, late emarginato, 
lateraliter bistriato, metastemo medio loviter impresso; tibiis 
antiois 3-dontatis. 
lx>ng. 4 millim. 

Platffsoma scitulum is remarkable in haring the thoracic 
stria interrupted behind the eyes, with the median portion 
hamate at either end. The three abbreviated striae of the 
elytra are feebly impressed and are placed before the apex, 
the middle one being the shortest and most faint and the 
sutural one in front of the others. The propygidium is irre- 
gularly punctured, the punctures inclining to ocellation, and 
some are deeper anteriorly than behind. The species may be 
inserted in the C4italogue iiearP. paugmni, Mars. 

Hah. Borneo {Wallace)* 


Eblisia, nov. gen. 

I'his genus is proposed to receive PkeUster lunatiaw, 
Mars., and its allies celehtuSy npecuHpy^uSy and convexa — 
species which have no frontal depression such as would 
authorize their inclusion in Platyaonuij and yet at the same time 
the niesosternum is eraarginatc in trout, a salient character 
which must exclude them from Phelieter, The tyjie of Phe* 
hater is venastusy Mars., an insect which has the mesoatemum 
produced in front, and the generic character meBOSternum 
Disinuatum ” is conspicuous. But in lunatiem thepmstenium 
corresponds with that in Platyaoma^ inasmuch as one of the 
essential characters of the genus is ‘‘ prostcruum compressura, 
basi lotundatum in mesosterno recepfum*'^ The genus Platy^ 
soma at present cuiitaiiis some species which 1 think must 
ultimately be detached from it ; 1 speak of species such as 
decemstr latum ^ Mot8ch.,and exiyuum^ Lewis; but 1 think these 
may be assigned at present to the genus Nicotikis, Mars., 
suggested for Platyaoma incisipygua (Bull. Soc. Eut. Fr. (6) 
iii. p. 67). 


Eblista convexa^ n. sp. 

Ovata, convexiuBCula, nigra, uitida; fronte impunctata, oonvexa, stria 
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transversa valida ; ptonoto stria iutegra lateraliter valida, post 
ocolos loviter impressa, naargine lato ; olytris striis 1* integra, 2* 
ba»i abbreviata, li* postice lalo interrupta, 4*-5* apicalibus^ sutu- 
rali uollu ; propygidio utrinque Iste iinpresso, medio longitudiu- 
alitor anguste elevate ; pygidio oonvexo, iinpunctato, basi utrinquo 
profunde exoavato ; proatenio basi subimpresso, baud striato, paroe 
©t tonuiseime punctiilato ; mesosterno stria marginal! arcaatim 
integra ; tibiis anticis 4-6-deutati8. 

Long. 4 millim. 

This species has something of the facies and is of the size of 
Ulster ri^ficorvisy Grimm, and is therefore longer and more 
convex than its near /dlics Phelisler lunattcus and celebiuSy 
Mars. The fossettca in the pygidiura are very large and 
round, alter the manner of those in Apohhtes diopaipygusy 
Mars.^ and the space l)etween them and the apex ot the seg- 
ment 18 smooth. 

llah, Borneo {Dohertg), 

Note , — 1 have placed a remarkable Histerid in Epterusy 
viz. Epierus rufutusy Lewis (Biol. Centr.-Amer., Coleopt. 
vol. iu pt. 1, p. 208), because, although it has the facies of a 
Phelistery except perhaps in the forehead, the mesosternum 
is emarginate anteriorly, and MarseuPs definition of Phelister 
is that the mesosternum is “ bisinud en devant, avec une 
petite pointe mddiane qui rd|)ond h rechancrurc de la base du 
prosternum.” In Phtifstery Pachgcrcpmsy IVgpanceua, and 
allies the projecting mesosternum is a valid andf salient cha- 
racter, and 1 think it cannot be desirable to associate species 
together which differ so essentially in this respect as Epierus 
n^lusy Lewis, and Phelister venustusy Mars. 

Pachgcrcerus modestusy n. sp, 

ObloiigoK>vatUB, subconvexus, nigro-pioeua ; ontennis pedibnsque 
rufls ; fronte impresso, stria valida integra ; pronoto sat fortiter 
punotato, stria post ooulos late interrupts ; eljtris apiotbtts pune- 
tatis, striis dorsalibus integris, 4» interrupta, 6» at suturali 
abbreviatis ; prop} gidio pygidioqua punctatis ; proetenio bistriato, 
striis parallelis; mesosterno margiuato, stria integra; tibiis 
antiois 7-, postiois S-dantatis. 

Long. 8| millim. 

This species is similar to P» arabicus^ Lewis, in colour^ and 
to P^ Bocandsiy Mars., in size and form. The nrosternal strisa 
widen out at the base, but are almost parallel beyond the 
coxm, and terminate at the transverse stna which divides the 
main part of the sternum from the lobe. 

Bab, Zanzibar {Majrt^). 
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PachycTomw arabieus^ Lewis, is less convex and more oval 
than modeJttuBf a ith the three abbreviated elytral striae more 
lightly impressed and shortened also posteriorly. The fore«- 
head is more convex within the area of the stria, the prono- 
turn is more transverse and less punctured in tlie centre, and 
the prostemal strias are wider apart, not quite so parallel, and 
the mtcrstice between them is more truncate in front. 


Coslocrtera nitida^ Lewis. 

This species should be placed in Phelisier until the genus is 
more fully revised ; the insect is allied to P. circaUfronH^ Mars., 
from Senegal. It differs especially from the latter by the 
fourth clytral stria being complete and the fifth reaching the 
middle. The sutural stria is similar in both insects. 


Ulster qfrfcamiSj n. sp. 

Ovatus, panim oonvexus, niger, nitidus ; fronte plantl, stria integra 
antice subrecta ; pronuto striis duubus pone oculos coalaftoentibus ; 
ol) iris stiiis T'-S"’ iiitegris, 0‘ basi abbreviaPi, 7* mugis louga ; pro- 
pygidio pygidio<|ue dense et parum grusse punciatiB ; mesosterno 
subemargiiiato, stria margiiuili integra ; iibns anticis 3~deutati9. 
Long. 7| millim. 

The figure of Ulster ofer^ Paykull, given In his monograph, 
tab. xiii. f. vi., agrees well with this species, except that in 
africanus the thorax is irnpunctate, the propygiuiura and 
pygidium are densely punctate, and the fifth dorsal stria is 
longer and the sixth shorter. Paykuirs s)w*eies came from 
Guinea, mine is labelled by Mr. Bates (to whom I am much 
indebted for a unique example) Ki ver ljujenda, East Africa.” 
Both the species mentioned above have the elytral strke 
arranged on a similar plan to Contipus did^moetrim, Mars., 
and Hister miesa^ Ancey, but the last has the mesosternum 
venr curiously sculptur^. The punctuation of the pygidium 
and the form of the mesostornum in //. ajricanus and Mechowi^ 
Schmidt ^ture almost identical. 

Mob. E. Africa. 


Hister sulcipygus^ n. sp. 

Oralis, oonvexus, niger, nitidus, Isevis ; fronte antice biimpressa, stria 
elevata antice recta ; mandibulis bidontatia, extus marginatis ; 
premoto atriis 2 lateralibus validis ante basin tenninatis ; elytris 
striis P-3”* integris, 4” apiesli brevi vd obaolata ; propygidio j^gi- 
dioque sat dense ct grosee punctatis ; pygidio utnnque protode 
Bulcato ; prostemo baud striata ; mMOsterno antioe parum lato. 
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recto, stria integm ; tibiis anticia valide tridentatis, poaticia bi- 
Boriatim spioosu. 

Long. 7J millim. 

Huter 8\dcipygu» ahould be placed in the list next to 
iynavus^ Fiihr., as it agrees with it in several characters, such 
as the eubhumeral stria, general contour, and punctuation. 
The differences are that the epistoraa is round and marginate 
anteriorly, mandibles marginate, frontal stria elevated, and 
the thoracic striso are but two in number. The propygidium 
is wholly jmnetured, and the two sulci on the outer margin of 
the pygidium are deep, somewhat oval, and unlike anything 
yet seen in the genus llister. 

IJab, Mombas. 

I am rnueli indebted to Mr. H. W. Bates for a specimen of 
this singular insect. 

Ulster circulariSy n. s]>. 

Brovitor ovalis, deprossus, nigor, nitidus ; fronto triangiilariter ox- 
CHvata, stria transversa elcvuta, utrinquo ongulata, mandibulis 
extus margiuatis ; j)ronoto stria externa dimidiata, interna integra, 
antice cronulaia ; elytris striis P-Ii" integris validia, 4* et o* api- 
calibus broviBsimiB, teuuiter impressis, suturali basi abbroviata ; 
propygidio utrin(|ue loviter impresso, parce ptmctulnto ; prostemo 
parum bj’evi ; mesosteriio baud sinuato, stria integra tenuiter 
improssa ; tibiis aijtioi» valide S-deutatis. 

Long. t$| millim. 

Alacroaiernus circularise Mars., has a similar outline and 
convexity to this species, and I have adopted the same trivial 
name for it. At present the s|>ecies, altliougb it is verv dis- 
similar to any hitherto described c^xcept //. circtiluSy Schmidt, 
the description of which is in the press, may be placed in the 
same group as letjuatoriusj Mars. The prosternum is divided 
into two nearly equal parts by a transverse line ; the anterior 
lobe is punctured and has three well-marked stricc on eacli 
side. The anterior outline of the mesosternum is feebly bow- 
shaned. 

Ilab. Senegal. 

There is one specimen in the British Museum, another in 
my own cabinet. 


Hieter pyxidattiSe n. sp. 

Oralis, panun oonvoxus, nigor, nitidns ; fronte stria valida antice 
reeta ; proooto tenuissime punctulato, st^ia laterali interna integra, 
oxtomabfovi; elyirisstriis l*-^‘f^integris, 4^et 5* breviasimis, sutn- 
rali dimidiata ; propygidio utrinque impxesso parum dense pygi^ 
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sabtiHter punctatis ; proebemo ut in helluone ; meBoaterno dinoato^ 
stria inte^ ; tibiis anticis d^dentatis, posticis multifipiaoBia. 
Long, 6 miliim. 

This 8}>ecie8 is extremely like //. helluo^ Mars. The differ- 
ences are ; the head is broader, the lateral punctures of the 
thorax are absent, the fourth elytral stria is a{)ical and very 
short, and the sutural much abbreviated at the base, but very 
clear, and it is curved outwards towards the apex. Beneath, 
the mesosternuin is feebly cmarginate and the stria is nearly 
straight anteriorly. In iL helluo the stria follows the course of 
the anterior eraargination. The anterior tibiae also are tri- 
dentate. I have seen tJie type of Ilister helluonidesj Mars., 
and it differs from heUuo much more than the present species. 
Hab, Abyssinia [Jiaffratf), 

Uisier tmuiatriatm^ n. sp. 

Ovalis, pamm oonvexus, niger, nitidos ; fronto longitudinaliter im- 
pressa stria valida ; pronoto antico uirinquo sinuato, stria interna 
Valid a integra, externa tomuBsime improssa, basi vix abbreviata ; 
olytrifl striU validis iutegris, 4* dimidiata vix intemipta, 

6* spicali brevissima, Huturali basi late abbreviata ; propygidio 
parce punctate, pygidio probe Itevi ; proatcnio vix brevi transversim 
sulcato, lobo antico impuuctaio ; mesosterno baud emarginato, 
stria Integra, sed tenuiter irapreasa. 

Long. miliim. 

The shape of the thorax bcdiind the head gives an outline 
which corresponds with the outline given in the figure of 
TerapuSf Mars , Mon. 1862. t. 7, no. 45, f. 1. The outer 
thoracic stria is very fine, close to the marginal edge, and it 
terminates just before the base, and between it and the inner 
stria there is a broad interstice. To be*placed in the catalogue 
near Hister aingalanus^ Mars. 

Hab. Borneo {Dokertp), Two examples. 

Stictostix, Marseul, Ann. Soc. Belg. xiii. 1870, p. 92. 

Trihallue californicm^ Horn, may be placed in this genus 
provisionally, for although its outline is very different from 
that of 8, parra, Mars., its general characters seem to be the 
same. 

Cardnope curraXy Marseul, 1870 C\ geminata^ Leconte, 
1859. Specimens are extant in collections which have been 
labelled ‘‘Oran, Algeria,’* and this has no doubt misled 
Marseul. This species, with (7. raduhy Mars., GarbigUeMii^ 
Mars., coniuncta^ oay, multistriatusj Lewis, and punettnoiue^ 
Lewis, belong to the genus XeeHpyge^ Mam. Mon. 1862, p. 6. 
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Oaroinops radula^ aa augf^cated in the BioL Centr.-Amer., 
Col, voh ii. pt. 1, p. 209, is probably a native of California, 
whence 1 have lately received a specimen sent with a series 
of (7. censors. 


Carciuops ovatulay n. ap. 

Late ovalia, parum convoxa, ni^^ra, subnitida ; fronto sparse puno- 
tulata, atria supra oculos subelevata, aiitice late interrupta ; pro- 
noto stria niarj^iuoli iut<^ra, sparse puwetato ; elytris striis 
humcrali et- 5 primis integris, suturiiU antice parum abbreviata ; 
pygidio rufo, subtilissime pimctulafo, basi utrinque fovoolato ; 
prostorno vix Into, bietriato, striis basi oonjunctis ; mesosterno 
antice rticto ot margiiiato ; antennis j>edibu8que rufis. 

Ivong. millim. 

This species closely resembles C, consor/i, Leconte, but it 
is much broader, and the mesoaternum is not sinuate in front. 
The two fovtue in the pygidiuiu are distinctive characters in 
ouafw/a, and will serve to aeparate it from consorj? and;^ifensw, 
Leconte, 

Hah. Bliimenuu, S. Brazil. 

(There is a reference to this species in the Biol. Centr.- 
Amer., Col, vol. ii. pt, 1, 18S8, p, 210.) 

Tnhallus catenariiiSy n. sp. 

Brevitor ovalia, convexus, bruuneus, nitidus ; antennis pedibusque 
ferrugineis; supra touuitcr ot miuutissimo punotulatus ; froute im- 
pressa stria supra oculos valida, antico interrupta ; pronoto stria 
latorali integra* basi traasvorHim punctata, ante scutellum sub* 
fovoolato; elytris stria humcrali integro, dursali nulla ; prosterno 
bistriato ot undiquo minutissinio tossellato ; mesosterno stria 
antico late interrupto, postice recto j>or8picuo impresso. 

This species is the size of T. KomigiuSy Mars., but it is more 
oval, brown in colour, the dorsal punctures are barely visible, 
and the prosternum is not nuuctured, but very finely and closely 
tessellate^ and the stria which indicates the base of the raeso* 
sternum is pot crenulate but very clearly catcnulate, agreeing 
in this res jiect with T. Ogieriy Mars., and cofomiius, Mars, ; 
but in colomhim the stria is feebly arcuate. 

Hob. Fulo batu {Semper). 

Sternoomlis Sedillotiy n. sp. 

Jlroviter ovalia, supra paroe pilis fulvis erectis, brunneus, uitidus ; 
pedibus dilutioribus ; fronts donse punctata, stria utrinque valida ; 
pronoto angulis obliquis, autioe vix dense ooellato*punctato, 
postioo parco punctukto ; elytris disperse punotulaiis, tristriatis, 
Ann. (fe Mag. N. lUsi. Ser. 0, VoL iii. 20 
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Btiia 8* diinidi«i» ; propygidlo vi* dense ocdl»to-|«mototo? 
dio obftcxire punctate; proctemo probe lato, inter »trii» pmuo, 
undique grosse et noinime profunde punctato, stria latorali antie 
coxas parum divaricata ; tibiis valide triangulariter dilatatis. 
liong* 1| miUim. 

In colour tliis species agrees with polituSy Rchniidt, ami it 
is ])ilou8 in the same way, but the prosternum is on a difterent 
plan. In Sedilfott tlie prosternum b<-*lweeii the striie is on one 
plane, the suifacie is sculptured with large shallow punctures 
closely set together and more or less rugose antenorly, the 
rugosity being most ajiparent on tlie lobe ; and the base, as 
in phiristriatun^ Fairiii., is narrowly smooth. Tlic prosternal 
stria* aie one third wider apart than in plurisiriatus^ and they 
diverge slightly in front of the coxce. 

In many species of this genus the prosternurn has a trans- 
verse bulge or ridge acioss the centre of the keel ; it may be 
observed well in ti, cancer^ Bedeli^ and jkuri- 

airiatus. But in the hinpanicus and aracknotdes group there 
is a transverse suh us which divides the main part of the pro- 
sternum from the lobe. In these last species the lobe is said 
to be reflexed. Monsieur B((*dillot, whose labours in connexion 
with the Mediterranean fauna are well known, captured this 
species at Kef Kourrat, in the Province of Constantine, in 
1886. 

Sajmnus aterrimua^ EricliBon. 

A long series of this insect, recently brought from S. Cathe- 
rine, shows that the species |K)S 80 S 8 e 8 somewhat similar sexual 
characters to those in Sapdnus wnticollisj Mars., and wao- 
l^yyysj Mars. The female has a very deep sulcus in the apex 
of the pygidium, formed like a widenod-out V, and the inter- 
median angle is prominent. 

Tereiriua basal is ^ n, sp. 

Cylindricufi, flubelongatus, subfufus, nitidus, undiquo puoctulatus 
et minutissime strigosus ; tronte parum convexa, baud striata ; 
pronoto stria Integra; elytris transveraim basi rufo-marginatis ; 
prosterno ba«i impresso striis obscuris divaricatis, lobo antice 
marginato ; mesostomo raarginato, parura acute produoto ; tibiis 
antiois 7-den tatis. 

Long. millim. 

This speies is about the size of ptcipes, F., but rather 
more cylindrical. I’he elytra are without the smooth bases 
BO commonly seen in the genus, but immediately behind such 
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correapondiog inwa i» a narrow rHldiab band. The pro- 
atertium is margined in front^ and Uos a lateral sinuate stria 
which passes from the anterior margin, from a |wint nearly 
behind the eyes, to the coxm. The ordinary strim between 
the COX00 are very faint and gradually diverge from their 
bases. 

JIub» Austialia. 

1 am mucli indebtexl to Mona. Antoine Grouvelle for a 
unique example he lias received from Adelaide, 


Tcretriosama ci/aneum, n. sp. 

Hubcylmdricuru, cyanoum, nitidum ; antonnis podilmsquo rufia ; 
supra Ruboooll.ilo-punotatum ; fronte plana baud atriatii ; pronoto 
stria intcigra, margine laierali vix olevato ; propygidio pygidnxpio 
leiiualiter punctatis : prosterno raesostornoque lalis et inimargi- 
natis; tibiie auticis intus parvo flavo-ciliatis, evtna G-T-t niter- 
modiis 7-si»mo8ift. 

Long. niiDim. 

This species is leas brilliant than T. feMiimmy Lewis ; it 
may be distinguished by the scape of tlie antenme having long 
flavoua hairs which are very conspicuous. The prosternum 
has a small impression at its base, and the mesosternum is 
very obtusely produced in front, 
hob. Brazil {Dr, Sahlherg)^ no. 2788. 

Teretrioaoma faoeium^ Lewis. 

I^hi88i>ecie8 has the prosternum covered with large punctures, 
and it is not striated. The mesosternum has similar punc- 
tures, but they are not set so closely together, and the anterior 
margin is bordered by a atria. The concave portion of the 
pygidium is rugose. 

Trgpanwua bipusiuJatua^ F* 

“ Cylindricus, ater, nitidus, thorace elytris longiore ; elytris punotis 
rofis. AMnis pnooedonti [ prohoaddexiaX at minor et elytra macula 
magna rufa. 

^‘Hab^ in America mer.^* 

This memorandum refers to a species about the size of 
miVes, Mars, ; but as the description is of no value, it will be 
best to consider the name a manuscript one. 
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PKOOEEDINGS OF LEARNED SOCIETIES. 

OEOLOaiCAL SOCIETY. 

November 21, 188H.— -W. T. Blanfonl, LL.D., F.R.S., 
President, in the Chair. 

The follov?ing communications \^ero read: — 

1. *• Notes on the Remains and Affinities of five Genera of Meso-^ 
xoic Reptiles/’ By R. L}dckker, Esq., B.A., F.O.S. 

This pii[>er was divided into live sections. 1 n the first the Author 
described the dorsal vertebra of a small Dinosaur from the Cfim- 
biidge (IreonHand, which he regarded as probabl} identical with the 
genus Sjf>if/omftauru8, Seeley. Roasoiib w(Te then given for rogtird- 
ing this form as lieing a momber of the Scclidosauridie, stress being 
laid on the ahsonce of a costal fiicot on the centrum. 

Hu second section described an axis vertc^hra from the Wealden 
of the Isle of Wight, wliich is evidently Dinosanrian, and may 
possibly belong to MegalomuvHS It is remarkable for exhibiting 
an intercentrum on its anterior asjioct, and also for the absence of 
aiicbyloais between its centrum and iliat of the atlas. 

In the third section the femur of a small Jguanodont from the 
Oxford Clay, in the posaession of A. R. Leeds, Esq., was described. 
This specimen agrees with Hypmloplmhn and Cmipirnmnin in its 
pendent inner trochani<*r, and it was referred to the latter gonus as 
C. Leedsi. It is also considered to be closely allied to Ir/uanorion 
Presiwiclii — the tyjie of Cumnorot of Beeicy— which is also considered 
to liclong to the American genus, llie name Camptosanrxi^ x'al~ 
denm was applied to an allied form from the Wealden ; and the 
name Cryptodraco proposed to replace CnjptomurxxR, 

The imperfect skeleton of a Bauropteryj^ari from the Oxford Clay 
near Bedford, which fomed the subject of a previous communica- 
tion, w’as rodesoribod. This sjiecimen was identified with Ptenomurun 
philarchue^ Beeley, which it was proposed to refer to a new genus 
under the name of PdonemiuB. This genus was shown to be allied 
to Plwsaums^ and to be representod by forms in the Kimmcridge 
Clay which have been described as Pleetomturue mtpmlh and P. sis- 
nodirne- It was also compared with the genus Thaumatomurun^ 
Meyer, from which Rhomale4}8aam9 of Boeloy was considered inse- 
parable, Borne remarks were added on other Sauropterj^gians ; and 
it was proposed to adopt the name Cimolioeaurm for all the forms 
having a pectoral girdle of the type descrilied under the names of 
Ptasmosaurm and ColymhoBaurus, and with single costal facets to 
the cervical vertebite. 

The paper concluded with a notice of the affinities of the Croco- 
dilian gonus Ceomurus, This form was shown to be closely allied to 
Mdriorhynchun^ both being characterized by the absence of dermal 
scutes and the presence of bony plates in the sclerotic. It was also 
shown that some of the species of Vrmmurus belong to the fonuer 
genus ; while there appear to \m no grounds by which Dacosaurus 
(Plesiositc/nta) can he separated from the same. 
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2. “Notion the RadioJaria of the London Ola) By W. H. 
Hhrubsolo, Eeq., F.G.8. 

M icroaoopical examination of tlie Lof)doti Clay of Hheppey and 
olHcwhore has afforded proof of tho exiwtt neo of a Diatomaceous 
zone near the base of tho formation. Tho formation of a well for tho 
Uiieonbonmjfh Cement (^/omjiany in KS^5 waa tho means of furnish- 
\n^ a laminated day with p^liftering patches of Diatom^ from a depth 
of 22^) feet. In this were also found fairly good ])vritized HpixiimenH 
of Uudiolaria, some of which were submitted to Prof4 Ernst Uackel, 
who found a largt^ number of fragments of Tertiary lladiolaria, but 
few well-preserved specimens appertaining to (he families Sphm- 
roidea, Disioidoo, and Cyrtoidea, and apparently identical with 
those d(‘'«i‘riht>d from the I’ertiarv Tripoli hfnls of Grotte. Xo new 
Species oceurrtd among the recognized torms. 

Sketches made by Mr. A, ].». Hammond W’ere also submitted to 
Prof. Hdekeh wlto stated that these forms were not idmitical with 
any know'n spocies, recent or fossil. 

The Author described the following new specie's: — Cornutella 
Sjmn-godi^rutt (fsper^ and Mononphrra tohapicn. 

The specimens wore preserved in imn-p) lites. 

Borne Tctractinellid sponge-spicnlos from the washings were 
rocognized by Professor Soil as. 

J3, Description of a now' SjKicios of Cl it pen ( (\ verdemis) from 
Oligoocuo Strata in the Isle of Wight.” By K. T. Newton, Esq., 
F.G.S. 

A number of small ffshes found by Mr. G. W. Colenutt, of Ryde, 
during hU investigations of tho Oligocono strata of the Isle of Wight, 
in beds belonging to tho “Osborno^ries,” w ere describerl as belonging 
to a nowr species of Chtpeet* ITie specimens vary in length from 20 
to nearly 00 millim. In all of them the head is much broken ; but 
the rest of the body is beautifully preserved, showing most distinctly 
the vertebral column, ribs, fins, tail, and ventral spines. The single 
dorsal fin has its front rays about midway between the tip of tlio 
snout and the base of the tail, the ventral fins being immediately 
under the front of the dorsal and about midw ay between the pec- 
tonil and anal fins. The anal fin commences about hjilfway between 
tho ventral fins and tho base of the tail, occupying about two thirds 
of that distance, and tho tail is deeply forked. The scales are thin 
and in most coses much broken ; while the ventral region of the 
body is armed with a row of strong spines. The spinal column 
contains about 40 vortebrse, of which 14 or 10 are caudal. The 
bones of the head are mostly broken, but. those of which the outline 
ean be traced agree with the corre«iKinding parts of the Sprat. 

These fishes are referred to the genus Olnpen ; hut although very 
closely allied to the Common Berring and Sprat, the relative poaitione 
of the dorsal and ventral fins, as well as tho number of vertebraj, 
pi'event their being placed in any known species either recent or 
fossil, and they arc therefore rogaided as h new form and named 
(Jiff pen vf cteusia. 
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MISCELLANEOUS. 

Note on the Relative Claitnt to Recognition of the Ge^xetic Name* 
Arbacia, Gray, anJ Echin aciduria, Des Moulins. By F. JfiFFRRV 
Bell. 

In the year 1886 Dr. J. E, Gray and M. Des Moulins gave re«])oc- 
tively the ntimm Arbacia and Kchimeidarie to tlio same typo of 
Echinoids. The latter claimed prion ty “ puisque tnon Tableau 
synoptique des genres ... a <5to public en aout 1835/’ while, he 
says, the name of Gray was not published till October 181^5. Mr. A. 
Agtwsiz, in his * lievision of the Echini ’ (p. 30), gave the priority 
to Gray, adding to his name “April/’ to J>es Moulins’s “July; ” 
these months mark, however, only the date of reading ; the date of 
publication, which is tjuite ftm)th4T mutter, was for Des Moulins’s 
name August 15; that of Gray’s name cannot bo definitely fissorted 
from the contents of the ‘ Proceedings of the Zoological Hc.ciety ’ for 
1 835, and the only known date was the republication in the October 
number of the ‘ Philosophical Magazine.’ I have now to say that at 
my request Mr. Williams, of tho Zoological Bocit'ty, has institutiod a 
search tlirough thoir records, and finds that the shoot containing 
Gray’s paper “ was delivered to the Hociety at thoir rooms on the 
17th July, 1835. In those days sheeta so soon as printed off were 
distributed to the FellowH.” 1 am afraid, therefore, the case for 
Gray’s nonsense name as against Des Moulins’s liuj>py suggestion is 
complete and that we cannot avoid using tho name Arbacia* 


On the j)i'es€noe of Spinneret* In the Myriopoda, 

By M. Jules Chalaitde. 

One of the principal characters of tho Arauoida consists in the 
presence at the extremity of the abdomen of spinnerets, or tubes, 
serving for the outflow of the secretion of spinning^glands^ Tho 
existence of analogous organs has not hitherto been demonstrated 
ill the Myriopoda, although M. Fabre, of Avignon, having remarked 
that the spermafophores of tho OeophUi are deposited tipon nets 
composed of threads like those of spidors, concluded that the 
( 'hilopoda must spin these themselves with the secretion of their 
genital glands f- My observations upon those animals have not 
yet furnished mo with exact facts demonstrative of the opinion 
t'Xpressod by the above acute observer. 

1 have been more fortunate with another species, Scolopendrella 
imnuxeulata^ Newport. This Myriopod, which has been separated 
from the order Chilopoda to form that of tho Byraphila (Latzel), 
presents the remarkable i>eculiarity of possessing an ap})arattt 0 

* ‘ Etude# sur lo« Kchinid*^#/ p, 00 1 . 
t Ann, Sci. XrI. b ff)m, iii. p. 505. 
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composed of two distinct glands, opening outwards in the two 
appendages placed on the margin of the anus. 

Those glands, which are situated on the two sides of tho body of 
tho animal, have the form of an elongated tube terminating omcally 
about tho fifth anal segment. They present an anterior and a 
posterior portion. The former constitutes the gland properly so 
called, tho latter its excretory canal. Tho glandular part occupies 
about two thirds of tho total length of the organ ; its outer surface 
is rugged, and covered with an irregular network of intercrossing 
muscular fibres. I'lie gland itself is occupied by a single largo cavity 
filled with tho secreted subslanoo ; its wall is formed by a pavement- 
epitheliinn consisting of small cells charged with fine granulations, 
which is bounded externally by a thick and very resistant hosoment- 
membran(\ The excretory canal is clearly indicated, externally 
by tlio disappearance of the muscular network, and internally by 
that of tho lining cells, and at the satno time by tho considerable 
diminution of tho ilucknoss of the walls. It opeus, as already 
Btat(^d, in the anal appendage of the same side. 

These terminal appembiges, as is well known, are formed by a 
single lanceolate joint, bristling with hairs, and terminated by a 
long and strong sjuue. M, Fabre*^, who regarded t hose singular 
Myriopoda as young sjweimons of CiypiopSt took these two append- 
ages for the rudiments of tho anal limbs. 

Each appendage is travorscnl by a cavity, tho diameter of which 
is greater than that of the execreiory canal ; at its extremity, at 
the very base of the terminal spine, there is an apertures destined to 
afford a passage to the product of secretion. The liquid secreted 
by tho gland is remarkablo for its groat viscosity ; it does not 
mix either with water or glycerine. On coming in contact with 
the air it hardons rapidly. 

It is easy to ascertain that the product of secretion is conveyed 
out by the orifices of tho terminal appendages ; in fact, on making 
the animal fall, we note that it remains susiamdod from tho object 
from which it has been precipitated by an cxtremoly delicate 
thread. This thread issues from tho body of the animal by tho 
aperture of the appondagos above described, appendages which, 
eun«o<|uently, oonstitut<^ truo spinnerets. These threads would bo 
perfectly comparable with those of Aranoida if they possessed tho 
same elasticity ; but they are plainly distinguished from them by 
their fragility, which cannot be better compared than to that of a 
thread of glass. 

It apimaw from my observations: (1) That tm- 

macuhta possosm's a glandular apparatus destined to secrete a 
liquid capable of hardening in tho air and of forming threads very 
like those spun by tho Bpiders ; (2) thal« the anal appendages consti- 
tute true spinnerets , — Vonfapiet January 14, 1889, p. 10b. 


Auc <jfV. p. 311, tig. 25, 
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Note on Antcdon pmnila and A. inoommoda* 

By F. jKFFRfir Bell. 

On p» 157 oi the ' Alert ’ Report* I etatad that the eecoud pinnule 
of Anffdon pumila 'was longer than the fir^t ; as a matter of fact it 
is the first that is longer than the second. This error has proved to 
bo more than nsuall} unfortunate, for it led Dr. H. Carpenter t to 
assign it to a group of jq^ocios with which it has no s^>erial relation, 
and to in\ institution t of a now siK^oies, -4. tncommoda, for 
exainploH of s\ hit nc really A. pmnila. I rcgr(‘t, moreover, to learn 
that it has caused some trouble to the ardent naturalists who are 
now working so actively in Australia, 


The Fauna of the Eifel-Maare, By Dr. Oiio ZAra:ARr\». 

At the suggestion of Prof. F Lo>dig the author made an oxcur- 
fiion into the region of the Kifel in order to examine some of the 
Ho-oallod “ maare. ^ 

In the Gemundener Maar, near Daun, he ascertained the presence 
of a pcdagic fauna, although the lake is but small, measuring only 
8‘il hectares. The pelagic faima consisted ot swarms of a cinnabar- 
red Diaptomus (Z>. ppf/mwaa, Vosseler, sp. n.), of innumerable speci- 
mens of Agplanchna helvtiim^ of colonic* of ConockiluB vo/t/or, and 
isolated examples of Daphulla braehuuru, Lii^v. In the littoral 
xone there are other species of DaphuiKlaj, some Lynceida), and 
various species of Proto/ou. Among them several species of Hy- 
drachnidm, especially lontjipalpiA^ Horm., occur in abun- 

dance. 

The Laacher 8co, which is only a large maar,” also contains a 
pelagic fauna, which, however, includes other spaoies than those of 
the small Gemundener Maar. Here Daphuia vi$r€a^ Kurs, occurred, 
among numerous examples of Polyarthra pUiiypUra^ Ehr., Anwrma 
hyngupina^ Conochilwt volvox^ and the Dinoflagellate Ceratium 
himnflinella , Bergh. 

The author remarks upon the fact that in such confined crater- 
lakes as the znoara of the Eifel a pelagic fauna has been esta- 
blished. He regards this as an evidence of transportation by flying 
organisms, although in many cases the wind may come into opera- 
tion, by carrying encysted Frotoxoa, for example, high into the air, 
and thus transplanting them into distant waters. Water-beetles 
also be regards as important agent-n in the transfer. — Biol, Central- 
hlatt, November 15, 1888, p. 574. 

* I,»ondon, 1884* 

t * Challenger * Reports, part lx. p. 193. 

X Ann. A Mag.N. u. (o) li, p. 4(M. 
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XXXI. — Natural- Uistory Notes from If.M, Indian Marine 
Survey Steamer ^Investigatory Commander Alfred Carpen- 
ter y B.N, D,8»0*y conirnanding, — No, 9. On a new I)/pe of 
Astrorhizidse fro77i the Bay of Bengah By Henry o. 
Brady, LL.l)., F-R.S. 

A FEW days ago, whilst on a short visit to this city (Calcutta), 
tny good friend Mr. J. Wood-Mason, the Diiector of tlie 
Indian Muscura, brought under my notice a number of Rhi- 
zopods of a type liitherto undcscribod which he had recently 
dredged up (on board the ^ Investigator ’) in the Bay of 
Bengal ; and he has asked me to furnish a brief preliminary 
account of them for communication to the Microscopical 
Society of Calcutta* and for subsequent insertion in the 
^ Annals,’ 

The organisms referred to were obtained from two different 
localities, and present the characters of two distinct though 
closely allied species. The test hi both forms consists or a 
thin arenaceous disk, but in the one case the disk is com« 
planate, in the other more or less patelloid or tent-like ; the 

• Before which it was read on Feb. 14th, 1880 ; communicated by the 
PreBidont of the Society. 

Ann. Mag. N Hist. Ser. 6, Vol. iii. 
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diameters, roughly speaking, about a quarter of an inch and 
half an inch respectively. The texture is loosely arenaceous, 
and the specimens are m consequence exceedingly fragile. 

The general structural features can almost be reaa by the 
naked eye and are easily made out under a low magnifying- 
power. The test consists typically of a central chamber with 
a number of radiating tubes, either simple or branched, 
proceeding from it and extending to the periphery, the sandy 
investment forming a thin flat layer in the interstitial spaces. 
Mounted in Canada balsam and viewed by transmitted light 
the tubuli are seen to differ c^onsiderably in diameter in the 
two species^ the larger form having the smaller tubuli. The 
central cavity is prcmably Jabyrinthic, for it often presents an 
irregularly reticulated appearance, as though more or less 
subdivided by aggregatea sand-grains ; but the inner surface 
of the tubuli is always smooth and ap|)ears to have a uniform 
chitinous lining. Externally the central chamber is usually 
maiked by a small convex elevation and the tubes by limbate 
lines, generally more conspicuous on one side of the test than 
on the other. 

Moi^hologically the new forms may be regarded as branched 
or radiate Astrorhizen with the sandy investment continued 
between the arms, so as to produce an even, rounded, peri- 

E heral outline. Several specimens of the smaller species 
ave no central chamber, and consist only of a branched tube 
traversing a thin lamina of agglutinated sand. This con- 
dition may be the result of fracture and subsequent growlli, 
or such specimens may correspond to the stag’s-horn ” 
variety of Astrorhisa arenaria Challenger ’ Foraminifera, 
pL xix. figs, 7, 8). 

Unfortunately only a few aj^ecimens were preserved out of 
the large number originally obtained, and owing to their 
extreme fragility still fewer are now left for examination. It 
is always difficult, even with sufficient material, to investi- 
gate the nature of the protoplasm of an arenaceous organism 
of this sort, and at present nothing can be said as to the 
presence or absence of a nucleus. The central chamber and 
tubuli appear to be nearly filled with slightly coloured proto- 
plasmic matter. 

As already observed, both species were abundant in the 
localities at which they were found, and there is little doubt 
they will soon be met with s^ain ; meanwhile the following 
descriptions will serve for their identification. Appended also 
are particulars as to their respective habitats. For obvious 
reasons I propose to associate Mr. Wood-Mason’s name with 
the genus. 
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Family Astrorhizida. 
yubfaraily Astrohhizinjb, 

Masonella, nov. gen. 

Teat free, thin, oatapread, diacoidal or patelloid; consLstiri'y 
typically of a central cliarnber with radiating tubes, simple or 
branched, open at tlie j)enphery ; the interstitial spaces occu 
pied by I dates of agglutinated sand-grains; texture arena- 
ceous, with but little inorg<tuic cement. 



if'jg. 1 , — MasotuiiUi plmmlata, n. sp. Fig. pateHiformU, 

n. sp, Jdttgiuiicd 5 diomoU'rH, 


Maeonella planulaf<ty n. sp. (Fig, 1.) 

Test thin^ complanate, rounded or oval in outline; pre- 
senting (typically) a small central convexity about one third 
the diameter of the disk, nearly equally developed on the 
two lateral faces. Badial tubes numerous, from O’l to 0*2 
milUm, in diameter ; either simple or dividing into two or 
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arenaceous; built up of light-coloured siliceous sand and 
sponge-spicules, the latter often in large proportion, together 
with a few Foraminifera and other minute organisms. 
Diameter of the figured specimen about 6 milliin. ; but frag- 
ments of much larger examples have been met with. 

“ Dredged 12th to 13th April, 1888 ; depth 250 fathoms ; 
North Sentinel Island, Atulamans, bearing N. 15° W. 18 
miles ; bottom green mud and sand. Multitudes of speci- 
mens came up on the tauglc-bar, with a capital haul of 
Umhrellula, siliceous sponges, and Crustacea or deep-water 
types." 


Masonella patellijbrmia, n. sp. (Fig. 2.) 

Test free, thin ; patelloid or subconical ; central chamber 
about one fourth the entire diameter of the test, but irregular 
in form and outline: radial tubes from 0'05 to OT millim. in 
diameter. Colour dark : testure loosely arenaceous, exterior 
rough ; the central chamoer and tubuli more strongly marked 
externally on the convex than on the concave face. Dia- 
meter of the figured specimen 10 millim., but fragments 
indicate that this is by no means the maximum size. 

Dredged lldi April, 1888 ; depth 265 fathoms ; about 
7 miles 8.E. by E. of Boss Island, Andamans ; bottom green 
mud. The specimens came up in great numbers on the 
swabs which were attached to the trawl.” 


Masonella pateUiformis has a larger, coarser, and darker- 
coloured test than M. planulata, and its radial tubes are much 
thinner; its contour also is subconical, whilst that of the 
latter species is complanate. 

The accompanying drawings (woodcuts, figs. 1, 2), made 
by a native artist, give a tolerably accurate idea of the two 
organisms. Fig. 1 a, represents the lateral aspect of M. 
planulata, 1 J, a diagram of its transverse section ; fig. 2 a, 
M. patell^mis, 2 b, diagram of transverse section ; all mag- 
nified 5 (uameters. 


Calcutta, 

4th January, 1889. 
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XXXII . — Taheichikyological Notes. By A. Smith Wood- 
ward, F.G.S., F.Z.S., of the British Museum (Natural 
Ilistory). 


[Plate XIV. J 

1. On the 80 -called Hybodus keuperinus, Murch. (fe 
StrickL 

Detached Selachian teeth of a Ilybodont or Cestraciont 
type have long been known from the Kouper of the Midlands, 
and one was figured ho early as 1840 by Murcliison and 
Strickland, who recorded it under the generic name of 
hodm Several of these tiioth have now been discovered in 
natural association in the Upper KcMijicr Sandstone of 
Shrewley, Warwickshire, by tlie Rev. l\ B. Brodie, M.A., 
F.G.S., who lias kindly entrusted them to tlie present writer 
for study ; and the following bri(*f notes are suggested by an 
examination of the interesting new specimens. 

Only four disconnected fragments of the dentition are 
preserved j but the general arrangement of the teeth is well 
shown and the finest example is figured of the natural size in 
PI. XIV. fig. 1. Here are exhibited j)ortions of three trans- 
verse series of teeth, disposed as in ordinary CoHtracionts, 
the largest series measuring 0*01 in width and comprising 
six teeth, the next much smaller, measuring O'OOB in width 
and showing five teeth, and the third series still smaller and 
too imperfect for description. In one of the more fragmentary 
specimens (PI. XIV. fig. 2), a scries corresponding in size 
and characters to the second of PI. XIV. fig, 1 exhibits 
traces of not less than eight teeth ; and immediately adjoining 
this on one side are a few teetli similar to the largest in the 
first group, while on the opposite side are tlie bases of the 
teeth of a smaller series 0'005 in width. The crown in all 
the teeth is much compressed at right angles to the long 
axis, forming a sharp longitudinal keel ; and the outer face 
is deeper than the inner taco, the coronal apex being thus 
inclined inwards and ovoidapping to some extent the outer 
margin of the tooth within. Broken teeth also show a large 
internal cavity (PI. XIV. fig. 2b 

The coronal surface in all the teeth is marked by lar^ 
transverse wrinkles, which are broadest or bifurcated at the 
outer and inner margins and attenuated towards the central 


• Trans. Geol. Soc. [2J voL v. (1840), pL xxviii. fig. 
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crest, where short finer wrinkles are often intercalated. Tlie 
form of the coronal crest, however, and the precise characters 
of the ornament evidently vary in different parts of the 
mouth, as indicated by the four enlarged figures (PI. XIV. 
figs. 2(2, 3, 3 a) ; and in some toth the superficial trans- 

verse wrinkles are so large at tlie extremities of the crown as 
to impart to the crest a serrated aspect. 

In general form the tootli shown in PI. XIV. fig. 3 has 
perhaps most rcHcmblance to the Carboniferous fossils named 
by St. John and Worthen*, tlie latter only 
differing in the smoothness of tlic sides of the coronal emi- 
nence ; but the nature of associated remains suggests corn- 
jiarisons with other types jiosscssing ornamented teetli. As 
aln'ady jiointed out by Murchison and Strickland (/oc. ciV.), 
there occur upon the same horizon as the tectli ribbed dorsal 
fin-spines of tlic form first discovered in IJyhodus*^ and such 
spines not having been met with in association witli any teeth 
excojit those of Hyhodua dX tlic time of Murchison and Strick- 
land a researches, tln‘ Keuper sjiceimens received the name of 
Hybodus IccKpennus, ^ Agassiz, however, had already t 
fouiuh'd the genus LnmanthuH upon similar Hpine.s from the 
i rencli Musclielkalk on the erroneous supposition that they 
possessed no hinder denticles; and it is now known that 
ribbed spines of the same type also eharactarizc Jerodaa. 
Moreover, an exainjile of the hooked ceplialic spines, so well 
known in Uyhodun and Acrodu^H^ has been found with one of 
these dorsal fin-spincs in the Koujier of Hippie, Worcester- 
shire (Ilrit, Mus. no. 4()9/>7) ; and there is thus no improb- 
ability in tliesupjiosition that the teeth just described pertain 
to a Keuper rejaesentative of cither Hybodus or Acrodue. 

Takeji alone the teeth are more suggestive of Acrodua than 
oiliyhodm^ and it is in the former genus that the present writer 
ventures to assign them a provisional position. At the same 
time it must Ixj remembered that these teeth arc not only more 
carinate than those of any typical species of Acrodus^ but 
are also distinguislied by the presence of a hollow cavity ; and 
Dr. Otto JiikcJ, of Htrassburg, informs the writer that he will 
shortly propose to place all iXio, hollow .4crodw^-shaped teeth of 
the Irias in a distinct genus. The English Keuper fossils, 
indeed, are already named Lophodua in collections, though 
they do not appear to have been described under this name { ; 


Pal Tllinoia, vol. vi. (1875), p. iUi. 
I’liiss. Foss. vol. lii. (1H37), p. fw. 


1 Till- tocUi arr incidoudillv innijiionwl under this name by th« Kev. 
W. M. Symon.ls, ‘ Old Itonos’ (18<(1), p. lOfl. ’ 
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and even if it seemed advisable to scientifically establish the 
term, this is prevented by its preoccupation m the writings 
of Komanowsky * and Newbern?' and Worthenf- 

Under any circumstances Mr. Brodie’s discovery of the 
teeth in natural order is one of considerable interest ; and 
the next desideratum is the actual proof of their connexion or 
otherwise with the ribbed fin-spines and hooked cephalic 
spines already mentioned. 

2. On Diplodua Moorci, sp. nov.^from the Keuper of 
Somersetshire. 

Extremely rare small teeth 8ug/::^e8tive of the Carboniferous 
Clfuiodus also occur in the English Keuper ; but still more 
remarkable is tlie discovery of teeth undistinguishable from 
the well-known Palaeozoic Diplodus. There are nine ex- 
amples of those teeth from Kiushton, near Taunton, in the 
collection of the late Mr. Charles Moore, F.G.S., in the Bath 
Museum, and through the kindness of the liev. H. II. Win- 
wood, M.A., F.G.S., the writer has recently had the pleasure 
of examining this fine series. All the teeth are approxi- 
mately similar in form and proportions, and one is shown 
from the outer aspect in PI. AlV. fig. 4, wdiilc another 
exhibits the inner aspect shown in PI. XIV. fig. 5, both the 
figures being of twice tlie natural size. 

Each tooth lias a narrow, horizontally extended, depressed 
root, acutely rounded at its ]M>sterior or inner extremity, and 
a very large, oval, raised pad (or button occupies the 
anterior or outer portion of the root, both above and below, 
indicating the originally firm articulation of the successive 
teeth of the transvemc scries. The two cusjh of the dental 
crown are aliort and stout, rounded in section, and very 
slightly divergent j and, though a definite keel is absent^ the 
outer face of each cusp is sometimes marked by two or three 
vertical wrinkles in its superior portion. In well-preserved 
specimens there is also a minute denticle, occupying the 
usual position in the middle of the tooth (PI. XIV. hg. 4). 

In most known forms of IHplodm the coronal cusps are 
compressed and laterally keeled and thus very different from 
those of tlie Keuper teeth just described. It only seems 
necessary indeed to compare the new fossils wdth one species 
already established — D. tenuis^ typically represented in the 

* H. Rotnanowflky, Bull. Soc. Imp. Nat. Moscou, 1864, pt ii. p. 100, 
t Pal. Illinois, vof. iv. (1870), p, 860. • 
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Coal-mcasorea of Lanarkshire This form of tooth is dis- 
tinguishocl from that of the Keuper by the less elongation of 
the horizontally extended root, the greater development of the 
median denticle, and the keeled apices of the coronal cusps ; 
and Mr. Moore liimself having recognized the affinities of the 
teeth under discussion, they may most appropriately receive 
the name of Diplof/us Moorei. 

The term Diplodus is, of course, only one of provisional 
value, and does not necessarily imply that the Keu|)er teeth 
pertain to the same genus as those of llic Carboniferous and 
Tormian, If, indeed, the latter belong to not more than one 
geneiie type. Some species ’’ certainly form the dentition 
of Plvuravanthvft. and all probably pertiin to fishes of the 
game primitive Eiasmobranch group as this genus. Although 
no Pleuracanth spines have yet been found in the Keuper, 
Dtjdodus Moorei may tlius imply that the typical members of 
Cope’s Ichtliyotomi had not become extinct in late Triassic 
times ; but the discovery of skeletons must be awaited befort* 
so interesting a fact can be reasonably established. 


8. On a Symmetrical Hyhodont Tooth from (he Oxford Clay 
oj Peterhorough, 

The collection of Oxfordian Vertebrates made by Alfred N. 
Leeds, L'-Tj Eyebury, Peterborough, has already furnished 
materials tor the definition of one Mesozoic Helachian genus, 
Aslf^^acanthm ] and it still comprises important novelties, 
elucidating other Hclachian and Chimmroid genera of the same 

age. Among these fossils is a symmetric^ Selachian tooth, 
shown of the natural size from the outer, inner, lateral, and 
inferior aspects in PI. XIV. fig. 6. 

This tooth exhibits a large median coronal cusp, erect and 
obtusely pointed, flanked in a symmetrical manner on either 
side by four small cusps, diminishing downwards and out^ 
wards. The entire crown is much inclijied inwards, as shown 
in side-view ; and this is fixed upon the anterior margin of 
a broad depressed base or root, llic lower front edge of the 
latter is coarsely crimped, and its lateral margins are straight, 
somewhat converging behind, and forming well-marked angles 
with the hinder margin. 

The specimen is probably referable to the symphysis of the 
jaw of one of the Hybodont sharks with high-crowned teeth, 

• Smith Woodward, Cat. Foss. Fishes Brit Mus. pt. i. (1889), p. 11, 
pi. vi. figs. 2~4. 

t Bniith Woodward, Ann. k Mag. Nat. Hist fO] voh il. (1888), 

pp. 830-842, pi xii. 
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which arc still not capable of separation from the ^enos fiv- 
bodusi and the great interest of the tooth consists in the 
reraarKable resemblance of its crown to that of the mandibular 
symphysial tooth of some existing forms of Notidanus (e. g. 
N. nnerevsi). It is already known that the teeth of the Ju- 
rassic Notidanus can scarcely be distinguished from certain 
types ascribed to llyhodm * ; and hatever may be its pre- 
cise 'gcnciic position, the new fossil just described adds one 
more to the observed points of similarity. 


4. On a Maxilla (^Sauriclilhys from the Rlmiic of 
AuU Clif \ near Bristol. 

The Kev. G. Hope Dixon, M.A., of Compton Greenfield, 
near Bristol, has kindly favoured tlic writer with the oppor- 
tunity of studying a unique portion of a fossil jaw from the 
well-known Kinetic section of Aiist CliflT. The specimen is 
well exposed, only one aspect being hid<]en by the hard 
matrix ; and. as alieady recognized by Mr. Dixon, the teeth 
exhibited relegate it to the imperfectly known genus and 
species, Saurichthys acuminatusy Agassiz t* 

The fossil is shown of the natural size, from the outer and 
inner asjiect respectively, in PI. XIV. figs. 7, 8; and a trans- 
verse section at the position of the dotted line in fig. 8 is 
given in fig. 8a. The alveolar border is almost straight; 
the external face of the bone curves slightly inwards above ; 
and one extremity (presumably tlie hinder) is considerably 
deeper than the other. The whole of the outer asjxjct must 
have been originally ornamented with closely and irregularly 
arranged rounded tubercles ot ganoine, of which considerabh 
tracts are still preserved ; and these tubercles are fewest near 
the superior margin. Externally the alveolar border exhibits 
the bases of a single series of small teeth, somewhat spaced, 
and not precisely uniform in size or an*an^ement ; and withiu 
this series are two very large teeth, which evidently repre- 
sent an inner row comprising tew teeth at distant intervals. 
In this case there would be about eight outer teeth in the 
space between the positions of the two larger ones. In each 
of the last-named teeth the vertical carinss are anterior and 
posterior, wliile the outer face is smooth ; and there is a con- 
siderable difference in the proportions of the enamelled apex, 
that of the hinder tooth being relatively the longest and most 
slender. 

* Smith Woodward, Qeol. Msg. [8] vol. iii, (1886), p. 267, pi, vi. 
%s. 1, 2. 

t Foiaa. Foss. vol. ii. pt. ii. (1843), p, 80, pi 56 a. figs. 1-6. 
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The inner aspect of the fossil (PL XIV. fig. 8) is most 
interesting, as exhibiting a large plate of bone directly con- 
tinuous with the lower portion of trie outer ascending lamina, 
but lying in an almost norizontal plane. So far as preserved, 
this plate is very thick and broadest anteriorly (fig. 8 a ) ; and, 
taking all points into consideration, it seems clear that the 
specimen in question is a left maxilla, while this represents an 
inner palatal extension. 

Suen being the case, the maxilla of Saunchtht/8 exhibits a 
palatal plate as large as that of many Amphibia and Rep- 
tilia ; but the genus cannot^ on tliat account, be excluded 
from tli<i Pisces, the maxilla in some early typos (o. g. Po/y- 
pteruH^) being known to possess a considerable palatal in- 
growth. Discoveries of tlie skull and mandible on the con- 
tinent t, indeed, prove that Saurtchthys was a long-snouted 
fish, bearing a close relationship to Uelonorhynchua ; and it 
is interesting to note that these fossils, like that now de- 
scribed, are externally ornamented with fine tubercles. 
Moreover, the teeth ujion the maxilla of Belonorhynchua are 
ananged exactly as in the Aust specimen, as shown by a 
Liassic skull in the British Museum (no, P. 428) ; and it 
still remains for future discoveries to make known the 
generic differences (if any) between the two early Mesozoic 
forms just compared. 

EXPLANATION OF PLATE XIV. 

JFHg. 1. Acrodm ket^ennm (March. & Htrickl ) ; naturally arranged tooth. 

— Ilpmr Keijper ; Shrewley, Waru ickrihire. Ool lection of the 
Lev. P. B. Brodie, M.A., F.G.8., llowingtou Vicarage, War- 
wick. 

Fig. 2. Ditto ; naturally arranged teeth. — Ibid. Same collection. 

J^igs. 2 a, b. Ditto ; two teeth of the last npeciineu, outer aspect, twice 
nat. »ize. 

Figs, Sf Ji a. Ditto ; tooth, outer and coronal aspects, twice nat. edxo. — 
Ibid. Same collection. 

Ftg8» 4, 5. IHpludm Mo&rei. up. nov.; two totdh, outer and inner o^ecta, 
twice nat. 8ize.-<~Keuper ; Ruishton, near Taunton. Moore 
Collection, Bath Muaeum. 

Figs, 6 a-c. Syminotrical llybodont tooth } outer, inner, lateral, and in- 
ferior aspects.— Oxford Clay, Peterborough. Collection of 
Alfred N. Leed**, blsq , Eye bury, Peterborough. 

Figs. 7, a, Saurichthgs an/mmafiis/ A^aas. ^ left maxtUa, outer and 
inner aspects and aection.— Ilheotic ; Aust ChfF. CoUeoUon of 
the Rev. G. Hope Dixon, M.A., Compton Greenfield Rectory, 
Bristol. 

[Unless otherwise stated, the figures are of the natural size.] 

* R. Owen, ^Anatomy of Vertebrates,* vol. i. p. 1J8. 
t H. von Meyer, Paltoontogr. vol i. (1849), p. 201, pi. xxxi. figs. StL- 
82 ; K. Martin, Zeitschr. deutsch. gool, Ges. vol. xxv, (1878), p. 728, 
pi. xxii. figs, xiv, XV {Idtglorhynchus), 
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XX XI 1 1, —0« the Beptilea and Bairacliiana obtained in 

Morocw by M» Henry Vaucher By O* A. BOULENGEH. 

For the lu»t few years M. H. Vauclier, established in Tan- 
gier, has been collecting Reptiles and Batrachians for the 
British Museum. Himself interested in zoology, he has 
taken care to send whatever Bpeciineus appeared to liira new 
or interesting, together with representatives of the commoner 
species; so that the following account may be regarded as 
referring to all the forms wdiich M. Vaucher has come across 
in the district where he resides. 

Where not otherwise stated the Reptiles enumerated in the 
follow ing list are from the vicinity of Tangier and are pre- 
served in the British Museum. 

REPTILIA. 

L A C K n T I L I A. 

1. Taretiiola mauri tunica^ L. 

2. Agama Bibronii, A. Duni, 

3* Trogonopliis Wtegmanni^ Kaup. 

4. Laceria ocellata^ var. tangiiana^ 

Since the description of this interesting form appeared five 
more specimens have been sent, bringing the number up to 
eleven, which present the following variations in the number 
of scales and femoral pores : — 


1. cJ.type 

Scales across 
the middle oi 
the body. 

.... m 

Transverse 
Yitwa of 
veutmls. 

;ii 

Transverse 
rows of 
gular Bcalea. 
20 

Femoral 

pore'^. 

18-^18 

2. cJ 

M 

.... 

2i) 

25 

18 ^17 

8. Yg. 

W 

.... 90 

m 

2S 

18— 1» 

4. Vk. 


.... 100 

JiO 

28 


6. Yg. 

ff 

.... 95 

30 

28 

18 -1» 

6. Yg- 

ft 

.... K) 

iio 

27 

18 -18 

7. d .. 

. . . 

89 

29 

27 

17—17 

8. d .. 


78 

JK) 

24 

18—17 

u. d .. 

« . • 

80 

29 

2f5 

II) ~2l 

10. 2 . . 


77 

32 

20 

ID— 18 

11. Ilgr. 

. . , 

8C 

30 

20 

18-18 


♦ For iho laUiit account of the herjwtological fauna of Morocco the 
reader is referred to Dr. O. Deettger's important paper in Abh. Beuok. 
Ges. 11^83, 
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5* Lacerta muralts^ Laur. 

In every respect undistinguishable from Spanish and Portu- 
guese specimens* 

6. Psammodromus microdaotylm^ Bttg. 

The number of specimens sent by M. Vauclior now amounts 
to twenty- one. In addition to these I have also examined 
two fiom Mogador, collected bv Lieut. Qiiedenfeldt and 
kindly sent to me for the British Museum by Prof. F. E. 
Schultzc. I am thus enabled to draw up the lollowing 8U{>- 

E lementary notes on this little-known species, which has not 
itherto been found out of Morocco. 

The number of femoral pores varies from 10 to 13 on each 
side, the usual number being 12. The coloration of the upper 
parts in fresh specimens vanes from ]>ea-grcen to olive, with 
or without brown or black spots, which may be mixed with 
white, as in P. hispauicus ; a more or less distinct brown or 
reddish lateral band is constantly present; lower surfaces 
white, outer row of ventrals lemon-yellow ; throat of males 
bluisli. Young with Hinall black and white ocelli on the 
sides ; upper lip pur(3 white ; a pure white black-edged streak 
from the eye to above the tympanum and a second from the 
angle of the mouth through the lower half of the tympanum 
to the axil. 

7. P$ammodromu8 alffirus^ L. 

8, Acanihodctctylus vulgaria^ var. lineomacul<Uus^ D. & B. 

9. Chalcides oodlatuH^ Forsk. 

The specimens, four in number, scut by M. Vaucher from 
Tangier belong to the colour-variety which I have desig- 
nated as var. C in the ‘ Catalogue of Lizards.’ The upper 
surfaces are bronzy brown above, without any spots, except 
in some specimens a small basal margin to each scale, and 
with a li{^t pale brown or golden upper and a black lower 
lateral band ; lips with black and white tessellation. They 
have 32 scales round tlie body. I may here remark that a 
specimen from Assab, collected by Dr. Bagazzi and recently 
communicated to me by the Marquis Doria, has only 24 scales 
round the body : it differs from the typical form (A) only 
in the absence or ocelli on the back. The variation in the 
number of longitudinal rows of scales therefore ranges from 84 
to 88 in tliis species. 
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10, Chalddea lineatus^ Lenck. 

The Algerian Scpa ” belonging to the Italian species (7. 
tridactylm^ it is interesting to find the form of Tangier to be 
referable to the Western species C. Uneatus^ previously 
known only from the South of France and the Spanish 
])cninsula. The three specimens sent by M. Vauchcr present 
the following characters : — 

A. Hind limb contained 15 times in the length of head and body 

(from snout to vent 135 milJim. ; hind limb 0). 24 scales round 
the body. 0 darli streaks along the back, as broad as the inter- 
spacea between them. 

B. Hind limb r^mtained 15 limes in the length of head and body 

(from snout to vent 120 millim. ; hind limb H). 24 scidos round 
the body. Uniform bronzy olive. 

C. Hind limb contained 14 times in the length of head and body 

(from snout to vent 07 millim. ; bind limb 7). 24 scales round 
the body. Uniform bronzy olive. 

In two of the specimens the hind limb is thus seen to be 
slightly shorter than in any Euroj)ean example which has yet 
come under my notice ; in these its length is comprised from 
12 to 14 times in the length of b(*ad and body. These 
Moroccan specimens also differ from the European^as well as 
from C. irtdaciylus, in having the ear-opening somewhat 
larger. 


11. Chalcides mionecton^ Uttg* 

A single sjHicimon, otherwise typical, is of particular interest 
from the feet being peuta- instcud of tctradactyle. The fifth 
toe is, it is true, ^lort and claw less, but nevertheless per- 
fectly distinct. 


O P u i D 1 A, 

12. Coronella Amaliw. 

BhmechU Amalioi, Boettg. Zool. Anz. 1881, p. 570, and Abh. Senck. 

Gee. xiii. 1888, p, 98, pi. i. fig. 1. 

Two specimens, from the Bcnider Hills, one of which has 
been kindly comparted with the type of lihinechis Amaltw by 
my friend i)r. Boettger. 

Snout prominent ; rostral as long as broad, produced pos- 
teriorly between the intemasals, the portion seen from alk>vo 
about half as long as its distance from the frontal ; suture 
between the internasals one third the* length of that between 
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the preefrontals ; frontal a little longer than its distance from 
the end of the snout, a little shorter than the parietals ; loreal 
longer than deep ; a single prteocular ; two postoculars ; 
temporals 2-f 3 ; eight upper laoials, fourth and fifth entering 
the eye ; four lower labials in contact with the anterior chin- 
shields ; posterior chin-shields three fourths the length of the 
anterior. Scales in 21 rows. Ventrals 190--193; anal 
divided ; subcaudals 6*V64. Grey-brown above, witli 
reddish-brown spots and four rather indistinct dark longitu- 
dinal bands ; vertebral region light ; a pair of elongate dark 
brown spots on the nape ; a black streak on each side of 
the liead, from the nostril, through the eye, to the angle of 
the mouth ; a dark cross band between the eyes, crossing the 
praefrontals ; a black line below the eye, on the suture* l>etween 
the fouitli and fifth upper labials. Lower surfaces coral-red, 
with quadrangular black spots. 

Total length 39 centim. , tail 72. 

This species is intermediate between 0. ansiriaca and C, 
girondtcaj agreeing with the former in the size and shape of 
the rostral shield, with the latter in the number of upper 
labials, tlie scaling of the body, and the coloration of the 
lower parts. 


13. Tropidonotus vtperinuSj Daud. 

14. Zamenta hippocrcpia^ Mcrr, 

15. Coelopeltia lacertina^ Wagl. 

16 . Paammophylaa: cuculluti^^ Geoffr. 

A single specimen, with 21 rows of scales, 173 ventrals, 
and 49 subcaudals. Belly with small black spots. 

C ii E L o N I A. 

17. CUmmya leprosa^ Schw. 


BATKACHIA. 

E CAUPATA. 

1. Rana eaculentaj var. ridibunda^ Pall. 

Entirely agyecs with the Spanish and Portuguese frog, 
which I likewise refer to 5. ridibunda. 

The following are measurements of four female S|>ecimen8 
fiom Tangier: — 



Mr, G. A. Boulengcr on a new Bairachian. 307 



a. 

b. 

c. 

d. 

millim. 

millim. 

millim. 

mitlim. 

From snout ta vent 

86 

00 

00 

f56 

Length of tibia 

46 

37 

36 

36 

of foot (fnini outt'r me- 
tatarsal tubercle) 

45 

37 

34 

34 

l^ongtb of inner too 

13 

11 

10 

10 

Len^h of Luner motatarwl tu- 
bercle 

4 

8 

3 

3 


2. Bujo mauriiantcuSf Sclileg. 

3. n^la arboreoj var, meridionalis^ Bttg. 

4. Discoghssna piclUB^ Otth, 


C A U D A T A. 

6. Snlamandra maculosa^ var, algira^ Bedr, 

Numerous specimens from the Benklcr Hills. 

Hpots few, roundish, and forming a single straight or zigzag 
series on the back instead of being in pairs as is usually the 
ease in this species. Hie spots are usually arranged as fol- 
low s : one on each eyelid, one on one of tue narotoids, right 
or left, from three to five on the body, one at tae base of each 
limb, and a few on the tail. With regard to the proportions, 
they aereo with Algerian specimens. 

In the following table I give the dimensions of four Sala- 
manders from Morocco [a-d) and of two from 0{K)rto {e, f) 
for comparison : — 


a. 

h. r, d. 


f. 

millim. 

millim. millim. millim. 

millim. 

millim. 

From snout to vent , . 80 

78 02 47 

73 

64 

Tail 77 

05 66 43 

68 

80 

Third toe 8 

0-6 6 4 

6 

6 

Fifth toe 3 

8 2 2 

2 

If) 


This is the first record of Sw maculosa in Morocco, 


6, Molge Waltlii^ Michah, 
Chart-la- Kaab, 10 miles from Tangiers. 


XXXlV.---‘i)atferfjp/i{m of a new BcUrachian of the Genus 
Eupemphix from Trinidad, By G. A. BoULENOEa, 

Eupemphtw trinitatis. 

Head small ; snout nrominent, much shorter than the 
diameter of the orbit, with vertical lores ; interorbital space a 
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little broader than the upper eyelid; tympanum scarcely 
visible. Fingers slender, with slightly swollen tips, first as 
long as second ; toes moderate, free ; subarticular tubercles 
very prominent ; two oval metatarsal tubercles ; a small 
tubercle on the middle of the inner edge of the tarsus. The 
tibio-tarsal articulation reaches the eye or the posterior border 
of the orbit, the tai\so-metatarsal articulation the tip of the 
snout or a little beyond. Upper surfaces warty, the warts 
sometimes confluent into four longitudinal folds, viz. a pair 
from the snout to tlie nape and one on each side from behind the 
eye to the sacral region ; a well-developed triangular paro- 
toid, low down on the side, behind the tympanum and above 
the shoulder; no lumbar gland: lower surfaces granulate. 
Greyish olive above, head and sines sometimes paler; a light 
vertebral line may be present ; upper lip with two or three 
vertical dark bars ; limbs with dark cross bars ; throat and 
breast brown, with a white median line ; belly whitish, with 
small brown spots. Male with a large external vocal sac on 
each side of the throat and brown rugosities on the inner side 
of the inner finger. 

From snout to vent 30 milllim. 

Two males and two females were presented to the British 
Museum by Mr, J. II. Hart, Superintendent of the Royal 
Botanic Gardens, Trinidad. They are very seldom seen 
and generally discovered only when half drowned in a foun- 
tain or similar place in the Gardens, where they go to 
spawn,” 


XXXV . — Notes on the 0enm Lobiger. 

By Edgar A.^mith, 

The British Museum received in 1887 from Mr. Edgar 
Thurston, of the Madras Museum, a number of interesting 
specimens from Tuticorin, Southern India, and among them 
were two examples of a species of Lobig&r, On comparing 
the shells with tnose of the Sicilian species, which is gene- 
rally known under the name of L. PhtUppiiy I could discover 
no sufficient diflferences of form or sculpture whereby to dis- 
tinguish them, and, with the exception of the mantle of tlie 
Ceylonese si^ecimens being striped with interrupted line black 
lines, which are visible through the shell, there appears to be 
no appreciable difference in the soft parts. 

In describing this animal Oaloara does not mention the 
characteristic lateral lobes of the foot, and states that this 
organ is obtuse at both extremities and that the posterior is 
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covered by the ahell. This is the case with three Sicilian 
specimens in the Museum and the two examples from Ceylon. 
Isone exliibit parapodia, and all have the toot sharply trun- 
cate behind, so that I am of opinion that this animal has not 
only fJie yoxrer of casting off the lateral lobesj as described by 
Krohn, but also, like the genera Ilarpa and Oena^ is abU 
Hpontaneously to detach the hinder nortion of the foot. 

Not one of the five specimens nas the parapo<lia remain- 
ing, so that it must be concluded that they have cither been 
cast off or have not been developed. The character of the 
cephalic or tentacular lobes is quite the same in all ; the sides 
of the foot are more or less tubercular, and, when closely 
examined, are seen to be minutely speckled, 

1 have extracted the odontophorc from one of the Ceylonese 
specimens and find that it corresponds precisely with the 
figure given by Vayssibre of that of L. PhiUppii. 

f^orn the similarity of habitat I conclude that the two 
specimens sent by Mr. Thurston belong to L, viridU of G. 
and II. Nevill. Beyond difference of locality and the inter- 
rupted linear markings on the mantle there appear to be no 
distinguishing features in this so-called species. 

1 have made tracings of all the figures which have ap- 
peared of the different s{)ecies of the genus, and, on com- 
parison, it is curious to note what slight variation exists in 
the shells; indeed, taking the figures which represent L. 
Serradifalctj one may observe more difference of outline 
among tiicm than between some of them and the other 
80-callcd species. Allowing for alteration of form in respect 
of size ancl age, I cannot discover valid conchological dis- 
tinctions in any of the species. 

In the British Museum a specimen from Sicily received 
from the late Robeit Mac Andrew curiously enough more 
nearly resembles the figure given by Pease of Z, pictm from the 
Society Islands than any other. 

Below is given the synonymy of all the described species. 
Lohiyer Cuminaity A. Adams as pointed out by G. and H 
Nevill t, should be removed to the genus Volvaiella of Pease. 

Lobiger tSerradifaloi (Calcava). 

1840, Bullea P Serradifatciy Oaloara, Monogr. Clausilia &c, p. 44. 

184^. Loluhetla Serram/alcif Calcara, Rev. Zool. p. 280. 


♦ Thesaurua Oduch. vol ii. p. 890. pi. exxi. iig. 68. 
t Joura. As. Soc. Beng. 1860, vol, xxxviii. pt. 2, p. 66. 

Ann. d) Mag. N. Hist. Ser. 6. Vol. iii. 22 
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1847. Lchiget Philippii^ Krohn, Ann. Sci. nat fl4r. 3, Zool, vol. vii. 
p. 52, pi. ii to. (animal and ahell). 

1850. Lobtger nUippU, Souleyet, Joum. de Conch, vol. i, p. 232, pi. x. 
fippft. 13, 14 (shell). 

1850. Lobigvr Philippi^ A. Adams, in Sowerby’a Thesaur. Conch, 
vol. ii. pp. 698 ana 602, pi. cxix. fig. 18 (animal), pi. cxxi. fig. 67 

(shein. 

I860. Lohiger Philippxiy Fischer, Joarn. de Conch, vol. v. p. 274. 

1858. Lohger Phtltppii) H. & A. Adams, Gen. Moll. ii. p. 31, pi. lix. 
figs. 2, 2 « (Rnimal and shell). 

1863. Ldbiper PhUippii, Philippi, Ilaiidhuch Conch, und Malacol. p. 227 . 

1H54. Lotnger A. Adams, Proc. ZooL Hoc. 1854, p. 94. 

1854. Lijbiger PhiUppii^ Woodward, Man. Moll. p. 180, pi. xiv. fig. 16 
(shell). 

1856. Lohigtr pcUtuciduSy Fischer, Joum. de Conch, vol. v. p. 274. 

1858. Jjophocerrx(» jicUucidun^ TI. & A. Adams, Gen. Moll. vol. ii. p. 31. 

1859. Lohiger PMU-ppH^ Chenu, Man. Conch, p, 394, figs. 2993, 2994 
(animal and shell). 

1850. Ixibiger Philippii^ Gray, Fig. Moll. vol. iv. pi. clxxvi. figs. 1,1a 
(animal), fig. 1 h (shell). 

1863. Lobiger PAt7i)?ynV, Morch, Joum. de Conch, vol. xi, p. 47. 

1808, Ijfihiger corft4*u«, Morch, L c. p. 48. 

1803. Ojyfioe itellmidmy Mdrch, 1. c. p. 40. 

1868. Lohiger Ihilipini, AVeinkauff, Conch. Mittelm. vol. ii. p. 180. 

18(^. Lohiger Philippii^ Prase, Am. J. Conch, vol. iv. p. 75. 

1869. Lobtger Phihppitf Petit de la Saussaye, Cat. Moll, test mere 
d’Jiurone, p. 265. 

1870. Loitiger Serradtfalciy Aradas & Jlenoit, Conch, Viv. Mar. Sicil. 
p. 138. 

1878. Tjohujer Philipjniy Kobelt, Tllust. Oonchylieub. p. 176, pi. fix. 
fig. 29 (shell). 

188;i. Lohiger Philipjw^ Tryon, Syst. 8tmct. Conch, vol. ii. p. 363, 
pi. Ixxxix. figs. 05, 66 (animal and shell). 

1883. Lidjiger 7%'Upinij Fischer, Man. Conch, p. 571, pi. xiv. fig, 16 
(shell). 

1885. lohiger PhilippH^ Vatssiferc, Ann. Mus. Ilist Nat. Marseille, 
vol. ii. m^^m. 3, pp. 100 1<D2 and 177, pi. ii. figs. 48-50 (animal, 
radula, and shell). 

Eah, Sicily {Cakara, Krohn^ and others); Gulf of Mar- 

Bcillcfl (VapBsitrr). 

It lias been pointed out by Petit in the first instance, and 
afterwards by Aradas and Benoit, that tbe Jiullea Serrudi^ 
fahi^ named by Calcarn in honour of the Duke of Serradi- 
falco (a small town in Sicily), is the same as L, Philipini of 
Krohn, and 1 am of opinion that this identification is connect. 

Z, pellucidna of A. Adams, described without locality and 
from shelDcharacters only, is not to be separated from the 
present species. The types in the Museum show this, and 
consequently prove that the brothers Adams, and Morch after 
them, were wrong in referring the species to Lophoceroua or 
Oxyno'i, 
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L. oomeu 0 of M5rch has still slighter grounds to rank as a 
distinct species, being founded upon the figures of Adams 
and Woodward of L. Philippu, Why Mdrch thought that 
tliose figures did not correctly represent the Mediterranean 
species it is impossible to say ; I can only remark that on 
comparing them with Sicilian shells they more closely 
reiicrable them than do some of the figures which are admitted 
by Mbrch to illustrate tlie true L, PkiUppii. 

Lohlger oiridts, G. & II. Neviil. 

1809. Lobiger viridhy O. & H. Neviil, J. As. Soc. IWugali vol. xxxviii. 
pt. 2, p. (18, pi. xiii. O -Ob (shell). 

Hai. Ceylon ((?. S IL Neviil)^ Tuticorin, Soutliern India 
( Thurston) , 

Differs only from L. Serradifalci in having the mantle 
ornamented with interrupted fine black lines. 


Lobiger Souverbiiy Fischer, 

1H50. Lofnper Souverbu\ Fischer, Joum. de Conch, vol. v. p. 270, pi. xi. 
figs. 7-10 (animal and shell). 

I lab, Guadeloupe, 

This species (?) is distinguished by the presence of a single 
lobe on each side, that on the right being situated more for- 
ward than that on the left. Ihe shell offers no tangible 
differences from that of tlie Mediterranean species. Consider- 
ing how uiiceriuiii are the picsence and number of the para- 
podia, there seem to be insufficient groumis shown at present 
for specifically separating this form from />. Serradi/iilci, 

Lobiger {Pierggophgsia) pictus (Pease), 

1808. LMger pictwiy IVase, Am. Journ. Conch, vol. iv. p, 70, pi. viii. 
tig, S (animal), and pi. x'n. tiff. 20 (shell). 

1871. Lobiger pictuH^ Martens «: Langkavel, Don. Bismark. p.54,pLiii. 
tig. 5 (sheU). 

18H8. Lobiger {Pftfrggop/tggis) pictmy Rscher, Man. Couch, p. 670 
(animal). 

Nab* Huaheine, Society Islands. 

This species, according to PeasCj has two insteadof a single 

J )air of tentacles and is differsently coloured from the Sicilian 
brm. The shell appears to be similar in both. 


22 * 
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XXXVI . — Descriptions o f ten more new Species of Butterflies 
captured hy Afr. John Whitehead at Kina lialu Mountain^ 
North Borneo, By IL Grose Smith. 

In addition to the six new species described by me in the 
December paii, 1887, of the Ann. & Mag. Nat. Hist, Mr. 
Whitehead, on liis return to England last year, brought the 
following new species of butterflies captured by him in the 
aliove-rncntioned locality. 

Delias mmolpe, 

Male,— ZTpperside. Both wings pure white. Anterior wings 
with the apical third, costa, and base greyish black, the 
apical black area indented inwardly and with three minute 
gi'cyish-whitc spots between the discoidal and two upper 
median nervules. Posterior wings with the outer margins 
and ends of the veins narrowly black. 

Underside, Anterior wings greyish black except on the 
inner margin, which is white, and the area below and ex- 
tending somewhat beyond the cell, which is iiTorated with 
white scales ; a large, oblong, oblique, greyish-white spot at 
the end of and extending slightly alK>vc and beyond the cell, 
broadest at the upper end ; near the apex a curved row of 
five conical spots, the four upper spots yellow, the fifth yel- 
lowish white, the first spot below the subcostal iicrvule, the 
second minute, the tliird the largest, tlie fourth about the 
same size as the first, the fifth the smallest, followed near the 
margin by two short white Hnes between the two lowest 
median nervules, and twu> similar lines on the margin close 
together above tlie submedian ncrvurc. Posterior wings 
bright yellow, with a broad marginal black band and black 
veins ; in the band is a subinarginal row of six red triangular 
spots between the veins, the uppermost situate below the first 
subcostal ncrvulc j a basal, broad, elongatcf! red jmteh below 
the costal ncrvurc ; the costa at the base irrorated with 
yellow. 

Expanse of wings 3| inches. 

Nearest to D, Descomlesiy Boisd., and D. belisama^ Or, 

In the collections of Mr. Whitehead and Mr. Grose Smith. 

Cyrestis seminigra, 

Upverside, Both wings white, witli black veins, and crossed 
with brown-black bands. Anterior wings with a small brown 
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spot near the outer angle narrowly bordered internally with 
white, and with one small black spot a little above its centre ; 
at the top of the brown spot is a larger black spot narrowly 
edged with white, and alK)ve this spot between the two lowest 
median ncrvules, each of which it touches, is an elongate 
quadrate spot narrowly edged with white. Posterior wings 
with a brown patch at the anal angle in which arc several 
black 8])ots ; an oval black spot narrowly surrounded with 
white on tlic alxlominal fold above the brown patch. 

Underside as above, but paler. 

Near to (\ manalis^ Erichs , and unne^ Forbes, but differs 
from both chieily in being wdiitc and black instead of stra- 
mineous and brown ; tlie transverse bands are broader, and in 
the brown spot at outer angle of anterior wings, which is 
smaller than in either ol those species, there is only one 
instead of two black spots, Mr. Forbes, in describing 0, trmcc 

A Naturalist’s Wanderings in Humatra,’ p. 274), appears 
to have transposed the deseiiption of this butterfly with the 
descrijition of Cethcsia caroUmPj his description of the, latter 
applit's to ('yrcstis trnu'e, and the description of Cyrestis irrnw 
apnlii‘s to ( Vt/iosia caroUmv, 

Expanse of wings IJ inch. 

In the collections of Mr. Whitehead and Mr. Grose Smith. 

Euthalia Whiteheadi, 

Male , — Vpperside, Anterior wings dark brown, the costal 
margin, apex, and a rather broad outer marginal space ting<*d 
with olivaceons green, slightly iridescent, especially towards 
the outer angle ; three dark brown bars across the cell, a 
small oblong white spot between the basal and middle bar on 
the subcostal nervuro, a narrow, oblong, slightly curved, 
greyish-white spot immediately beyond the third biir, a 
tourth bar on tlie discocellular nervule, and a fifth bc'yond, 
the space between the fourth and fifth slightly iridescent 
olive-green; two rows of throe white spots each beyond, con- 
verging above the upper rnexiiaii nt^rvule ; near the costal 
margin, between the rows, is one white spot ; in the 
disk, on each side of the lowa^st median nervule, is a curved, 
rather narrow, indistinct, whitish-brown marking. Posterior 
wings : basal three fourths dark brown. <iuter fourth irides- 
cent dark olivaceous green, in the midule of which is a row 
of seven black conical spots, the anal spot double, the 
three upper snots edged externally witli tlirc,o carmine 
spots ; three larger carmine spots towards the middle, 
the uppermost below the costal nervure, the other two 
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below the first and second subcostal nervules; an indis- 
tinct small red spot near tlie anal angle. 

Undertfide. lioth wings paler and greener than above. 
Anterior wings with the bars across ana beyond the cell as 
above, the space between the second and third and fourth and 
fifth bars carmine, tlie wliite spots as above ; two greyish- 
white patches, edged internally with brownish black on each 
side of the lowest median nervulc ; a rather broad whitwli- 
green space on the outer margin, lightest towards the outer 
angh , becoming obsolete towards th(' apex, edged internally 
with brownish black. Posterior wings with the red spots as 
above ; the submarginal row of black conical spots almost 
obsolete; across the disk below the lowest red discal spot is a 
double row’ of lunular brown markings, the usual basal mark- 
ings centred with caimiiie; base of the costa narrowly 
carmine. 

Female , — IJpperstde, Paler than the male. Anterior wings 
crossed about the middle with an oblifjue w’hite band of four 
spots : the uppermost crosses the cell, indented on each side ; 
the second at the junction of the middle median nervule with 
the median ruTvure, minute ; the third betw’cen the scoriud 
and lowest median nervules, narrowdy elongated outwardlj^ 
at its lower end along the latter ; the fourth below it 
smaller and lunulatc. Instead of the two converging rows 
of tliree white spots in the apical portion of the male wing, 
the outer row has two spots only, and there is one spot on 
the costa. 

Underside as above, but paler ; the anterior wings have a 
small annular spot below the cell, which is absent in the male. 
Posterior wings : the two low’cst discal carmine spots are 
represented by two pale whitish-pink patclies, edged internally 
with dark brow n, beneath which, bending towards the anal 
angle, is a double row of lunular markings ; the carmine spots 
within the basal markings arc smaller, several being nearly 
obsolete. 

Expanse of wings, (J 3;^, ? 3^ inches. 

The male is in the collections of Mr. Whitehead and Mr. 
Grose Hmith, the female is in the collection of Mr. M^hite- 
head only. 

Nearest to E. hhentina^ Cramer, but in the shape of the 
wings, the position and number of the white markings on the 
anterior wings of both sexes, and the size differing from that 
sjHicies. It also differs from E, djata^ Distant, with the types 
of which it has been compared and m which the white spots 
in the apical portion of the anterior wings are absent j ami in 
the female E, djata the white band of spots on the anterior 
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winp are transverse and different in numerous respects. In 
E» Whiichmdi there are no red linos or markings on the ab- 
dominal margin of the posterior wings of either sex. 

TancBcia amisa, 

Male , — Upperside, Both wings dark velvety brown, crossed 
in the middle by a pure white band. On the anterior wings 
the band on the costa is only representijd by a narrow short 
lirie ; thence to the inner margin the band gradually widens, 
the veins across the band brown ; a very indistinct, some- 
what curved, white line between the subcostal nervules half- 
way between the band and the apex ; the cell is crossed by 
five black lines, the two outermost lumrly joining each other 
on the median neiwure ; between the lowest median nervule 
and the subinedian nervuve, near the base, touching the cell 
at their upper ends, are two transverse black lines crossed at 
tlieir louer ends by a similar line; a small black spot below 
the cell between the lowest and middle median nervule ; a 
submarginal row of indistinct, rather large, black spots. On 
the posterior wings the band gradually tapers towards the 
anal angle, where it slightly curves outwardly ; the outer 
edge of tlie band is slightly indentated ; an indistinct submar- 
ginal row of round black spots. 

Underside, The band as al)Ove; pale brown inside the 
l)and, darker beyond it ; the band is edged on both sides with 
dark brown markings ; the subapical, indistinct, curved white 
line on the upperside is represented by two white spots near 
the costa and indistinct whitish-brown markings inside the 
submarginal row of dark brown spots, the lines across the 
cell and beneath it as above. Posterior wings brownish grey 
between the band and the base, with numerous brown mark- 
ings; the area beyond the baud is pale brown, with a sub- 
marginal row of dark brown spots capped with whitish 
lunules, above which is a scries of lunular brown markings; 
the outer poition of the Imnd above the latter narrowly grey. 

Expanse of wings 3^ inches. 

Nearest to T, ewaritia and T, acontias of Hewitson. 

In the collection of Mr. Whitehead, 

Tanoeda cmrulescens, 

Male, — IJpperside, Both wings brown, with dark markings 
in the cell and basal area. Anterior wings with a greyish-^ 
blue marginal band intersected by the brown nervules, com- 
mencing narrowly below the upper median nervule, gradually 
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widening towards the posterior angle. Posterior wings 
broadly marrinod with a band of the same colour, dentated on 
the inner edge ; above the middle of the band is a row of 
small spots between the veins as far as the lowest median 
ncrvule, the two uppermost becoming larger and hastate. 

Underside, Anterior wings pale brown at the base, gradu- 
ally becoming darker towards the middle, whence to the 
outer margin the wings are suffused with bluish grey, tinged 
with pink and slightly iridescent ; a submarginal row of 
hastate dark markings commencing below the costa, larger 
towards the jK)steri()r angle ; inside the aubmarginal row is 
another row of lunular spots capped with dark markings ; the 
usual markings across and bencatli the cell. Posterior wings : 
basal third pale brown tinged with bluish grey, the rest of 
the wings bluish grey, more iridescent than tlie anterior 
wings ; a submarginal row of hastate markings, inside which, 
a little beyond the middle, is a row of lunular markings ; the 
usual spots and mai kings towards the base. 

Expanse of wings inches. 

Nearest to T, sM/>erct7ia, Butler. 

In the collections of Mr. Whitehead and Mr. Grose Smith. 


Tenaris occulta. 

This species is near T, Htn^sjteldiiy Swainson, but differsfrora 
it in the following respects : — 

Male . — Uj)perside, The anal third of the posterior wings is 
wholly pale brownish white, instead of l>oing margined with 
the same (‘olour as the rest of the wings, the basal area being 
darker tlian in 7\ J/orsJie/dii, 

Underside, The outer half of tlie posterior wings, in which 
the ocelli are situated, is pale brownish white, except a space 
near the apex, which is irrorated with dusky brown ; the rest 
oi the posterior wings is dark brown, the outer edge of which 
colour does not extend to the ocelli, but forms two distinct 
curves partially round them, leaving on the inner side of the 
upper ocellus a narrow, ana of the lower ocellus a broader 
area of the same colour as the outer portion of the wings. 

Female , — Ujperside paler than in the male, and the lower 
ocellus on the posterior wings is entirely sun*ounded by the 
brownish-white colour of the anal area. 

Underside, The outer two thirds of the posterior wings is 

S ale brownish white, the basal third dusky brown, which colour 
ocs not extend as far towards the ocelli as it extends in the 
male. The posterior wings are narrower than in the male. 
Expanse of wings, $ 8^, ? inches. 
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In the collections of Mr* John Whitehead and Mr. Grose 
Smith. 


Elymniaa kon(ja. 

Male , — Vpperside, Both wings dull bluish slate-colour, 
changing to aull brown on the margins ; outer margins emar- 
ginate. 

Underside, Both wings dull brown, darker towards the 
base and mottled with brow nisi i -grey markings. Anterior 
wings with s(‘Voral light grey markings on the costal margin 
towards the apex and an indistinct light grey area from the 
aj)ex to near the middle. Posterior wings with a rather small 
white spot a little bedow the costal margin near the middle, 
halfway between which and the base is an indistinct rufous 
patch, the apex slightly rufous. 

Expanse of wings 2 | inches. 

In the collection of Mr. Whitehead. 

Near to E, penanga^ Ilewitson, and E, sumatrana^ Wallace ; 
but, besides other difl'erences, the apex of the anterior wings is 
less acute ; it has a subcostal white spot on the underside of 
the j)08terior wings which is absent in those species, and the 
outer margins are emarginate. 

Sithon ieunga, 

Male , — Upperstde, Anterior wings dull brown, with the 
inner margin projecting ; a round, depressed, sericeous spot 
al>ove the subraedian nervure about the middle. Posterior 
wings: anal third white, the veins across the white area 
blacd:, rather broadly tipped with black on the margin ; the 
upper half smooth, devoid of scales ; two tails, that nearest 
the anal angle the longest. 

Underside, Both wings dull pale brown, darker towards 
the ttj>ex and almost white at the anal angle ; the inner mar- 
ginal third of the anterior wings smooth, with a tuft of pale 
brown hairs. Posterior wings : outer margin narrowly 
black, a round black spot at the anal angle, another and two 
black bars in a row above it, and inside these is another row 
of three sinuate black elongated spots. 

Expanse of wings lA inch. 

In the collection of Mr. Whitehead. 

Somewhat resembles JS. amrita^ Eekl,, on the underside. 

Sithon kiana, 

Male , — Upperstde, Anterior wings dark brown. Posterior 
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wings : basal and costal third dark brown, the remaining part 
light blue, shading to white towards the anal angle, at which 
there is a black spot ; an oval black spot between the lowest 
and middle median nervule; one white tail, margin narrowly 
black ; cilia white, spotted with black at the tips of the veins. 

Underside, Anterior wings rufous-orange, a rather broad 
rufous baud on the outer margin ; inner margin narrowly 
grey ; an indistinct short white line, edged externally with 
brown near the outer angle at the inner edge of the rufous 
band: an indistinct, interrupted, transverse grey line beyond the 
middle, becoming obsolete towards the costa. Posterior wings 
rufous- orange, tlie apical third of the margin rather broadly 
rufous, below which to the anal angle there is a rather broad 
marginal white band, narrowly black on the margin, in which, 
at tlie anal angle, is a black spot ; beyond the tail is another 
black spot crowned with a brown bar, and connected with the 
anal a{K)t by two narrow' dark brown bars, and two smaller 
black spots beyond, the first of which has a narrow brown 
bar above it ; above tlic spots and bars and extending nearly 
to the apex are a row of lunular white markings, edged 
narrowly with brown, and towards the middle an indistinct 
V-shaped white line. 

Female, — Upperside as in the male, but paler ; the blue area 
on the posterior wings is narrower ana greyer, with a submar- 
ginal row of five ill-defined black spots, the middle and anal 
spots being the largest. 

Underside as in the male, but posterior wings paler and 
yellower. 

Kxpanse of wings, ^ Iji, ? IJ inch. 

Nearest to 8, ihartSy Hubn., and 8, Meduana^ Hew. 

In the collections of Mr. Whitehead and Mr. Grose Smith, 

Siihon cineae. 

Male . — IJjwereide, Anterior wings dark blue, base and 
costa narrowly, outer margin broadly, black, the inner mar- 

f in towards the base projecting. Posterior wings rather 
rigbter blue, the lower part of the outer margin strongly 
emarginate, with three black tails tipned with white, tlie 
middle tail much the longest ; a black oand on the margins, 
broadest above the tails ; a narrow white line between the 
two lowest tails, and above it and the black band is a rather 
broad brownish-white spot, broadest next the abdominal fold ; 
a faint indication across the middle of the black line on the 
underside ; on the costal margin a broad shiny patch devoid 
of scales. 
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Underside. Anterior wings dull brownish white at the 
base, gradually becoming greyish brown at the apex and 
outer margin. Posterior wings brownish white, with a sub* 
marginal band from the apex to the anal angle, brown at the 
apex, changing to black above the tails, and at the anal anghj 
centred witli a thin metallic blue line ; above the submar- 
ginal band is a second slightly irregular band, brown and 
linear near the ajrcx, changing to black and broarier towards 
the anal angle ; cilia white. 

Female , — Uppemide. Both wings entirely brown except 
the narrow wiiite line between the two tails on the posterior 
wings and a small white spot above the anal angle. 

Underside, as in tiie male. 

Expanse of wings, cJ li, ? i inch. 

Nearest to S, ctnesia and S, jnaneuiy Hewitson. 

The female is smaller than the male, a |>eculiarity noted 
by Wr. Hewitson with regard to S. cineaia. 

In the collection of Mr. Whitehead. 


XXXVIL— TAc Staphylinidro of Japan. 

By Dr, D. Sharp. 

[Continued from p, 267.] 

Eomkdon, nov. gem 

Corpus minus elongatum, iuheonvoxum, hirtellum. Labrum roiun- 
datum, medio einargiuatura. Caput collo angusio. Prosternum 
breve. Tarsi posterioros articulo quarto sub quinto product©. 

Labrum large, elongate, with a slight emarginatiou in the 
middle, but no trace of aenticles. Mandibles short, rather 
strongly bidentate in the middle. Penultimate joint of 
maxillary palpi rather inflated, globose-oval. Anteri9r tarsi 
slightly dilated. Prosternum in front of the coxm short, 
BUpracoxal process attaining the niesosternum, side-pieces 
large, but so much inflexed as to be inconspicuous. Hind 
tarsi rather long, basal joint twice as long as the second, 
terminal joint inserted at the extremity of the third joint, 
the fourth joint being produced under the fifth. 

The tarsal structure brings this genus near Stilomedon^ 
from which it differs in many particulars, such as the form of 
the labrum and tlie denticulation of the mandibles, the sub* 
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globose joint of the raaxillary palpus, and the very short 
prostemum. 


Eomedon hirtellusj n. sp. 

Brevis, crassiusculus, hirtcllus, ferruginous ; olytris apiccm vorsiis 
testaceis, pedibus pallide flavis ; prothoraoe fortitor transvorso, 
el}i:ri8 hoc paulo lougioribus. 

Long. 8| millim. 

Antennae short and thick, thicker towards the extremity, 
penultimate joints strongly transverse. Head transversely 
(juadrate, closely and very coarsely punctate. Tliorax very 
short, nearly twice as broad as it is long, very densely coarsely 
punctate, with trace of a smooth line along the middle. 
Elytra short, ferruginous at base, yellow towards the extre- 
mity, sparingly punctate, strongly pubescent. Hind bcnly 
strongly pubescent. 

Nagasaki, in April and May, 1881. 


Stilicodeeus, nov. gen. 

I^abnim xuo^lio longitudinabier ourinulatum. Palpi maxillares 
articulo ultimo olongato, magno. Mandibula sinistra tri-, dextra 
quadridontata, deutibus magnis. Caput collo uiigtiKttttBirno. 
Tarsi posteriorcs articulis quatuor basahbus gradatim decroscenti- 
bus, articulo basali quam articulo ultimo baud longiore. 

This genus should be placed near Trockoderus and StilicuB, 
It differs from the latter by the structure of the labrum and 
mandibles and the much greater development of the terminal 
joint of the maxillary palpi, as well as by the less elongation 
of the first joint of the hind foot. Hie prostemum is without 
the concavity visible in all the Siiltci, and the antennse are 
more of the filiform type. The genus in fact seems to 
be more closely connected with several genera that form 
a series of connecting-links between Meaon and Stiltctts. 
From Trockoderusy the genus of the group in question to 
which it is nearest^ it departs by the very different structure 
of the labrum ; this has two teeth in the middle, but it has 
also a longitudinal carina extending all along the upper sur- 
face of the labrum and projecting in front, so tliat the middle 
of llie labrum is actually tridcnticulate. The comparative 
proportions of the joints of the hind foot constitute another 
difference between the two genera. 
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SilUcoderus signaiuSf n. sp, 

Niger ; podibus testaceis ; antennis oxtrorflum rufln ; elytris fortifcer, 
parco, BubBoriaiim punotatia, singulo humeram versus macula 
magiia snnguinea. 
l<K>ng. 7 miUim. 

Antcnnce about as long as bead and thorax, piceoua at the 
base, rufescent at the extremity, third joint much longer than 
the second, tenth as long as broad. Head elongate, rather 
shining, black, rather deeply, closely, and moderately coarsely 
punctate, tlie interstices quite even, not in the least rugose, 
eyes rather small, convex in front. Thorax a little narrower 
than the elytra, slightly narrowed behind, attenuate in front, 
covered with a sculjjture of elevated granules, with a broad, 
shining, smooth line along the middle. Elytra rather short, 
about as long as the thorax, feebly pubescent, shining, with 
numerous coarse punctures arranged irregularly in a serial 
manner, with a large but not very sharply limited mark near 
the base of each. Legs yellow, coxce fuscous. Male with a 
large, broad, angular excision of the last ventral plate. 

A small series of this species was found amongst moss at 
Ashinoyu, and two or three examples W’ero captured at 
Miyanoshita. Pmdertia Poweri and paralleltis were associated 
with it 


StiliciLS longipenntSy n. sp, 

Angustior, nigricauB ; anfeimis, piilpis podibosquo testaceis ; capite 
tboracequc confortissinie punctatia, opacis, hoc medio subtilitor 
canaliculato; elylris prolhorace longioribuB, ad latera rufo- 
Bordidis, ad euturam fueoescentibus. 

Long. 4J miUim, 

This is readily distinguished from the other Japanese 
species by the canaliculate prothorax and the longer elytra. 
The head is rather narrow, not at all transverse ^ Sie thorax 
elongate, longer than broad, the lateral angles quite indistinct, 
the median channel is fine and shining, thus contrasting witli 
the rest of the thorax. The elytra are narrow, somewhat 
shining, excessively finely punctate, with a few indistinct 
larger punctures ; they are ot a fuscescent-red colour, darker 
towards the suture. 

Nikko, Hakodate, Junsai ; five specimens. 
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Group SuNiiNA. 

MesuniuB opiatns^ n. sp, 

Ferrugineua ; antonnift, palpia pcdibusquo toetaoeia ; abdomine 
apiceni veraua fuscescento ; elytris tboraoo multo brevioribtis. 
Long. 5 millim. 

Autennsp with the first joint much longer and stouter than 
the others, reddish, tlie others yedlow. Head much larger 
than tlic eljtra, coaiscly and closely punctate. Thorax 
distinctly longer than broad, much rountlcd in front, and a 
little narrowed behind, very coarsely punctate, somewhat 
shining, with a slight impression on either side of the middle 
at the base. Elytra small, narrow, especially at the shoulders, 
densely, coarsely, and deeply punctured. Hind body with 
the basal segments coarsely, the apical obsoletely, punctured. 
In the male the penultimate veptral segment is very deeply 
excised for tlie greater part of its length ; each hind angle of 
the excision is funiishcd with a broad tuft of hairs, the tuft 
being acuminate and somewhat incurved. The terminal 
segment bears a very elongate narrow excision. 


SuntuH porosUH^ n. sp. 

Minue gracilis, fortiter piinctaius, opacus, niger; autennia, palpis 
elytrisquc fomigineis, pedibus pullide flavis. 

Long. 54 millim. 

Antenn® moderately long, penultimate joint nearly twice 
as long as broad. Head broad, slightly broader than the 
elytra, coarsely reticulate. Thorax a little narrower than 
the elytra, much narrowed behind, slightly longer than 
broad, coarsely reticulate. Elytra only about as long as the 
thorax, very coarsely, deeply, and densely punctate. Hind 
body not very elongate, coarsely punctui*ed: the two apical 
segments much more sparingly punctured and a little shining, 
lokohania; two females. 

This is not very closely allied to any other ; it may be 
placed between 8. hutrio and 8, jibformu. 

8unim auffusua, 

mffwus, Sharp, Trans. Eht. 80 c. Load. 1874, p. 73 . 

Mr. Leu is has now procured a good series of this species, 
showing that it is variable in colour ; it may be cither ferru 
ginouH, witli the apex of the hind body black, or the body 
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with the exception of the elytra may be entirely black. In- 
termediate Bpecimens occur in whicn the head, thorax, and 
hind body are of a ferruginous colour but more or less suf- 
fused with black. 

Nagasaki, Yokohama, and Miyanoshita. 


Stilicopsis setigera. 

Actt-nihogloBta (?) »ettgemy Sharp, Tranft. Ent. Soc. I^nd. 1874, p. 67 

As Acaniho^ha$a^ Kr., cannot at present be distinguished 
from SttlioopsiSy I alter the name of this species in accordance 
with that view. The insect was met with sparingly about 
Yokohama and Nagasaki. 


Group PiKDKUINA. 

Pfrdei'ua parallelus. 

paraUelus^ Weifto, 1 Deutsche ent. Zeitechr. xxi. p. 368. 

Nikko and Chiuzenji in August, and Ashinoyu (abundant) ; 
JunsHi {Lewia) ; Hakodate (IVeise), 


Subfain, PiNOFmuKM. 

Pinophilua punctatissxmus^ n. sp. 

Elongatus, omnium densiBsime pimctatas, dense BubtiliBsime pubo- 
scons, ubique opacus, nigemmus ; palpis, antennis pedibust]Uo 
ruhs, illia iuscoscentibus. 

Long. 20 millim. 

Antonnse elongate, more slender at the extremity than at 
the base, sordid led. Head quite dull, densely minutely 
sculptured, and with distant larger nunctures. Thorax large, 
about as broad as the clytia, nearly squaio, being about as 
long as broad, finely and extremely densely punctured, quite 
dull. Elytra a fouitli part lonpr than the thorax, very 
dtnsely, subrugosely, and rather finely punctate, dull. Hind 
body densely punctate. Legs clear red, 

'J his is allied to P.javanwa, Er., but is readily distinguished 
b} the absence of any shining space on the head ; only two 
fimale examples were found, one at Ilitoyosbi, May 8, 1881, 
the other at Ogura, July 18, 1881. 
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IHnojphilua Lewinus. 

Pinophilus LewUtimy Sharp, Traa«. Eut. Soc. Lond. 1874, p. 77. 

This is a mountain species and apparontljr very rare, but 
has been again met with on Mitzuyaina in April and May. 


ProcxTTMs Lewtsit^ n. sp. 

Rufo-brunnouh, opacus, (lonsissime piinciatus ; antonuis, palpis 
pedibufluuo flavis ; olytris prothorace brevioribus. 

Long. 8 niillim. 

Antennaa sliort, first and second joints as long as the four 
following, terminal twice as long as penultimate. Head sub- 
elliptical, very densely punctured. Thorax oblong, much 
longcir than broad, nearly straight at the sides and scarcely 
narrowed behind, very densely punctured. Elytra very 
densely punctured, distinctly shorter than the thorax. Hind 
body thick, very densely punctured, yellowish at the apex. 

yimilar to the Mediterranean l\ Lefebvreiy but with the 
head more truncate behind, the thorax less slender, and the 
elytra much smaller ; probably apterous. 

Nagasaki, April 4th, 1881 ; a single female 


(Edichirus Lewisius, 

QMichirus Lewiaiusy Sharp, Trans. Enl. »Soc. Lend. 1874, p. 70. 

This elegant insect was met with on several occasions 
about Nagasaki in the spring of 1881, and a colony was 
found at Miyaiioshita in May 1880 ; single examples also 
were procured at Hitoyoshi and Kiga. The senes thus 
secured consists of about thirty individuals and shows that 
the species is somewhat variable; the dark colour of the 
knees is specially an inconstant character and is not exhibited 

♦ The following closely allied species is, I believe, the only nondescript 
ProcirrtM extant in collections : — 

Procirrw fuaailitSy n. sp. 

Fuscus, opacus, densissime punctatiis ; antennis, palpis pedibusquo fusco- 

testeceis ; elytris prothorace fero brevioribus. 

Long. 8 millim. 

JIab. Dacca, lud. or. 

This is very close to P. Lefebvrei and Zetomif though distinguished 
from both by the darker colour, and in respect of the shape of the head, 
thorax, and elytra it is intermeoiate between the two. 
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at all in several of the Mijranoshita examples. The speci- 
mens procured about Nap^asaki also vary a little in the length 
of the elytra. No individuals were found^ however, to 
connect the species with (E, idte ; but as that insect is dis- 
tinguished only by the rather loiiger elytra being more 
ch^sely punctate, es{)ecially at the base, it is Quite possible it 
may prove to be connected with (E. Lewisius by intermediate 
examples. 


Subf am . EvjssrriKTi vjrr. 

EJaphuM japonicasy n. ftp. 

Brevi«, coiivcxus, nitidu8» puree pubes^'ens, fere impuuotatus, dilute 
pK'eua ; antenma, pulpit pedibuaque teataceis ; capita minute pro- 
fundo bnrapresso ; prothoraoe baai quadriimpresao. 

1 \ milhin. 

Head very Biiiall, acarcely half as broad as the elytra, the 
aurfR(M' inmven, owdng to iv/o impressions between the eyes, 
ao that there appeals to be a tuborclc on each side close to the 
eye; tin's latter oigun is very convex. Thorax rather 
broad(M than long, voiy much narrower than the cdytra, nar- 
rouod bfdiind, with a transverse basal depression, limited at 
each hind angle by a fine carina and divided in the middle 
bjr a similai carina, each lateral portion also divided into two. 
lilytia longer than the thorax^ with fine sutural striae and 
feeble punctuation and pubescence. Hind body short, acu- 
minate behind, the basal dorsal segment a good deal longer 
than tbo second. 

Two examples; Nagasaki, end of March 1881, in hay 
refuse. 


Hubfam. SrxfrTXjB, 

Stenus hiffuttatiiSy var. 

SUnut bijfuttatuSy Er. Oen. et Spec. Staph, p. 090. 

Aworaori, Hakodate. 

The Japanese examples differ from those of Europe and 
eastern Sioeria in possessing a greater development of the 
male characters; trie hind margin of the antepenultimate 
ventral ring is a little emaiginate, the surface depressed and 
polished in front of the emargination ; the hind margin of the 
preceding segment also is very feebly emarginate. 

Ann, it Mag, N, Iliet. Ser. 6. Vol, in, 23 
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Stenua altenus, 

Btenm almtus, Sharp, Trans. Ent. Sue. Loud. 1874, p. 81. 

This was found as far north as Hakodate and is apparently 
the most common of tlic Japanese Stem’, 

StenuH (eniiipen, 

8ttnu$ ienutfmy Sharp, Tran*^. Ent Soc. Loud. 1874, p. 80. 

This was obtained as far north as Hakodate and Sapporo. 

Stenus anfhracinu^j n. sp. (Sect, I. Erichson.) 

Elongates, augustulus, nigorrimus, subopacus, palporum basi tes- 
tacea ; oapito excavate, vcrtice summo medio angusto carinato, 
liOng. 5 millim. 

This is allied only to S. maciesy from which it is distin- 
guished by the very black colour and the scarcely perceptible 
pubescence, the more rugose sculpture, the slender carina 
on the back of the head, and by the black legs. The basal 
joint of the palpi and the base of the next joint are yellow. 
The thorax is slender, rounded at the sides, very cfensely, 
rather finely, but quite rugosely punctured. Elytra a little 
longer than the thorax, densely rugose-punctate. Hind body 
obsoletely punctate, the segments without cusps. Legs 
slender and elongate, quite black, 

Oyama, Mayj Kashiw'agi, Juno : two female examples. 

Stenua Letoiaiua. 

Stenua Lewiaius, Sharp, Trans. Ent. Soc. Lond. 1874, p. 82. 

This has now been found in some numbers and as far 
north as Otaru, in Yezo. 

Stenua lentua, n. sp. (Sect, 1. A***, Erichson.) 

Eobustus, sat nitidus, niger ; palpis testaceis articulo ultimo fusoss- 
ceuto, pedibus rufis, gcniculis fuscis; fortiter punctafcue, haud 
rugosus ; elytris thorace paulo iongioribus. 

Long. 7 millim. 

Antennas with third to eighth joints piceous ; palpi elon- 
gate, yellow, the terminal joint fiiscescent, but not on ita 
basal part. Head a little concave, broadly bisulcate, the 
grooves separated by a broad interstice. Thorax a little 
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longer than broad, coaraely, closely, and irregularly punctate, 
shining. Elytra coarsely punctate, but shining. Hind body 
sparingly and coarsely punctured, the segments at the base 
with a single cusp in the middle, the lateral margins distinct 
and raised. 

Nikko ; tlirce female examples. 

Tins is not closely allied to any known species. 


Stenus du(a7is^ n. sp. (Sect. I. A ^**5 Erichson.) 

ElongatiiH, opacus, nigor, vix Bubicnescena ; palpis flavia, pedibus 
rufifl, genirulis fiisocaoentibus ; fortitcr rugoao-punctatus ; elytris 
thoraoo paiilo brevioribus ; abflomiue subtihter marginato. 

Long. millim. 

Antcniifie rather short, the two basal joints black, the others 
piceous black. Palpi yellow. Head slightly concave, rather 
feebly snlcati*, with a moderately broad, slightly elevated 
inteistiee ; very coarsely and densely punctured. Thorax 
much rounded at tlie sides, scarcely longer than broad, with a 
slight depression on the middle, very coarsely and densely 
puncturea. Elytra narrow at the shoulders, very coarsely 
punctured. Hind body densely and coarsely punctured, the 
segments with a single carina on the middle of each at the 
base, and the basal two segments each also with a short 
lateral projection. Legs rather long and slender. 

Nagasaki, April 4tli ; two female specimens. 

This is not closely allied to any other species ; the abdo- 
minal margins, though quite fine, are distinct. 


Stenus lahoi'aior^ n. sp. (Sect. I. B, Erichson.) 

Elongatus, angustulus, niger, opacus, deuBissime punctatus ; palpis 
paUide flavis, pedibus testaoeis, genieulis fuscescontibus ; elytris 
thoraoe pauJo longioribus. 

Ijong. 0 millim. 

Head excavate, bisulcate, with very feebly elevated inter- 
stice. Thorax rounded at the sides and narrowed behind, 
longer than broad, extremely densely, rather finely punc- 
tured, slightly uneven. Elytra slightly longer than the 
thorax, the humeral angles rectangular, extremely densely 
punctured. Hind body slender, the basal segments distinctly 
punctata, the other quite obsoletely punctured, bearing a dis- 
tinct, fine, depressed pubescence. The male has a minute 
acumen on the inner face of each of the anterior four tibiaa at 
the apex, and a rather more distinct tubercle on the hind 

28 ^ 
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tibioB a little distance aTx)ve the apex ; the femora are a little 
inflated and the apices of the liinder trochanters spiuose ; 
the bicast is finely pubescent ; the terminal ventral ring bears 
a deep narrow noteh behind aiul in front is bicarinate, the 
preceding segment is depressed in the middle and acutely 
carinate on each side of the depression, and the antepenulti- 
mate is broadly but sliglitly depressed. 

Yokohama, Osaka. 

This sj)eeies reseniblea those of the S. speculator group 
rather than the speeies amongst which it is placed on account 
of its inmiarginate hind body. It has no Kuropean ally. 


Stenus hirtiventrisy n. sp. (Sect. I. B, Eriehson.) 

Niger, sat nitidus, puhe albida suberecta paroo vestitus, fortiter 
punctatue, pedibus juoeis j elytris thoracis longitudinc. 

Long. 3 miiliin. 

Antemne short and .stout. Head not at all concave, the 
vertex elevated in tlie middle, very feebly dc[)rcssod on each 
side. Thorax subgloboae, very coarsely punctured. Elytra 
also coaVvsely {muetured. Hind body convex, the basal seg- 
ments distinctly, the aj)ical sparingly and obsoletely punc- 
tured, tlie segments at the base tricuspidate. Legs rather 
short, basal joint of the palpi pale. 

Niigata, Oth September, 1831 ; a single female. 

Tliis little insect has no close ally, but somewhat resembles 
the European S. fusetpes belonging to another section of the 
genus. 


Stenus bicolon^ n. sp. (Sect. II, A, Eriehson.) 

Elongntus, niger, sat nitidus ; palpis, antonnis pedibusque flavis j 
elytriH siugulo apicem versus macula parva auraritiaca. 

Long. 5^-(> millini. 

Antennee very long and slender, the elongate club slightly 
infuscate ; palpi very long. Head broad, eyes widely sepa- 
rated, a slight broad depression on eaeli side. Thorax 
longer than broad, a good deal rounded at the sides, very 
densely and deeply punctate. Elytra scarcely longer thin 
the thorax, dcnsfdy, deeply and rather coarsely punctured, 
each with an elongate, lather small, reddish spot, placed 
much nearer to the bind margin than to the basfe. Hind 
body closely punctate, the punctuation rather coarse at the 
base, much more obsolete at the apex, the segments entirely 
without cusps. Legs long, tarsal lobes rather long. The 



the StaphylmidiB of Japan, 320 

male has a alight emarginatiou on the hind margin of the 
last ventral plate and the following segment is finely bicari- 
nate in front of the hind margin. 

Oyayaina and Miyanoshita in April and May. 

This is the only species in this section that possesses 
spotted rlytia. 


/Sienus pa/paliSf n. sp. (Sect. II. A, Erichson.) 

Nigernmus, nitidus, wuhcylindricus ; anternus, palpis pedibusque 
rufo-testacois, illarum clava fiwcescentc ; forlitor rugoso-punc- 
tatus ; olvti'in ihoraceque longitudino Eequalibus ; ttbdomino obso- 
lete marginato. 

Long. (J millitu. 

Palpi extrcincdy long. Head very broad, broader than the 
elytra, not excavate, with two broadf vague grooves. Thorax 
about as long as hroad, romided at the sides and much nar- 
rowed b(diind, coarsely, deeply, and very densely punctate. 
Elytra extnunely coarsely pun<*tate, very slightly narrowed 
at \he shoulders. Hind body sparingly punctate, the punc- 
tures at the ba8(‘ very coarse, on tlic apical segment much 
leas so. Tarsal lobes large. The male characters arc slight, 
but there is in that box a broad, rather ahallow, angular 
notch on the last ventral jdate. 

lehiuchi and Sendai ; two specimena. 

This is somewhat similar to S. mhcylindrtcus^ Scriba, but 
is much closer to an undescribe.d species from Amurland. It 
connects the species of this section w'ith those of the following, 
being similar to wysUcus ; that species possesses traces of 
the lateral margin on each of the segments of the hind body 
in the forni of a single raised line ; but in S, pafpulis there 
are two raised lines on each segment, so tliat the side-margin 
exists, though not ^ai^ed or prominent. 


Stenus latitarnnj ii. sp. (Sect. 11. A, Erichsou.) 

Bobuetus, niger, pare© brevitorqu© albido-pu bos cons ; tarsis latis, 
artioulis ultimis fuscis ; autuunis palpisque fusco-rufis, illis arti- 
oulo bosali uigro. 

Long. 5 millitn. 

Antennso rather short. Head not at all excavate, with 
slight convexity on the middle of the vertex and very slightly 
depressed on each side. Thorax longer than broad, rather 
closely punctate, with an indistinct, rather short, smooth 
space on the middle. E lytra a little longer than the thorax, 
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moderately coarsely and closely punctured. Hind body stout 
at the base, much narrowed to the extremity, punctuation 
rather distant and not coarse, the segments unienspidate at 
the base in the middle, and the basal segment with a feeble 
lateral cusp. Legs rather .short. The male characters are 
slight and consist of a feeble broad emarmnation of the last 
ventral plate and a slight deplanation of the preceding seg- 
ment along its middle. 

Miyanoshita ; two examples. 

Not very near any other species, but comes in the neigh* 
bonrhood of N. bifaveolatun, Gyll. 

Stenus inaulariB. (Sect. 11. A, Erichson.) 

Stenut inmdarit, Sahib. Veg. exp. Vet. iv. p. 63. 

“ Iliro Sami.” 

This apparently has not been met with by Mr. Lewis. 

Slemta mi/aticuB, n. sp. (Sect. II. B, Erichson.) 

Niger, subopacus, mgoso-puiietatus ; antennis, palpis pedibusque 

fiisco-testaceis ; clytris tborace paiilo longioribus ; abdomine 

baud omnino immarginato, taisorum lobis occultis. 

Long. 4 millim. 

Palpi and antcrui» fuscous, the basal joint of the latter 
rather clearer yellow. Head broad^ a little concave, with a 
broad, very slight interstice separating the indistinct ocular 
grooves. 'I'horux about as long as broad, densely rugose- 
punctate, longitudinally impressed on the middle, much 
rounded at the sides. Elytra coarsely and closely longitu- 
dinally rugose. Hind body rather slender, subcylindric, 
coarsely punctate, the segments ecuspidato. The male has 
a broad, only moderately deep, angular notch on the last ven- 
tral plate, and the preceding segment is broadly but very 
Bli|hU^ depressed along the middle towards the extremity. 

This species is liable to be overlooked, as its true position 
is not very clear ; the tarsal lobes are short and can only he 
seen by a caretul inspection, and the margins of the hind 
body are not Quite absent ; hence it might be looked for in 
section I, of Erichson. 

Sknus induhius^ ii. sp. (Sect. II. B, Erichson.) 

Kigcr, parum nitidms subcylindricus ; antennis, palpis pedibusque 



iM Stet^hyUcidaD of Japan. 881 

flavis, ilUa exiromm AiaceBceuiibus ; fortiter densoque poncta- 
tus ; elytria thoraoe brerioribus. 

Long. 0 millira, 

Antennaj and palpi very long. Head broader than the 
elytra, not concave, vertex broadly but vaguely grooved on 
each side. Thorax a little longer than broad, much rounded 
at the sides, densely and coarsely rugose-punctate. Elytra 
small, narrow at the shoulders, shorter than the thorax, 
coarsely and densely punctate. Hind body elongate^ finely 
and sparingly, but quite distinctly pubescent, the basal seg- 
ment coarsely, the apical quite obsoletely punctate. Tarsal 
lobes rather large. The male is distinguished by a very 
slight emarginatioQ on the hind margin of the last ventral 
plate. 

Miyanoshita and Kiga ; five examples. 

This somewhat resembles 8. palpaliSj but is readily dis- 
tinguished by the less coarse punctuation and by the absence 
of lateral margins on the hina body. 

Sienna cephalotea^ n. sp. (Sect. II. B, Erichson.) 

Sat elongatus, niger, liaud nitidus ; anteiinarum basi, palpU pedi- 
busque testaceis ; elytris brevibuB, thoraco Bubgloboso brevioribui. 
Long. milliin. 

Antennee and palpi only moderately lonff. Head very 
broad, with very large eyes, deeply depressed on each side, 
the interstice broad. Thorax about as tong as broad, greatly 
rounded at the sides, very densely, rather coarsely punctured, 
rugose. Elytra very short, narrow at the shoulaers, densely 
and coarsely punctured. Hind body almost without pubes- 
cence, the basal segments coarsely punctured, the apical 
almost iropunctatc. Tarsal lobes slender. Tlie male is 
distinguished from the female by the terminal ventral plate 
being truncate instead of acuminate. 

Nagasaki in March and April. 

Though very different from 8, rufeacena in colour this is 
similar uiereto in size and form. 

Stenua cotfertua^ n, sp. (Sect. II. B, Erichson.) 

Niger, opaous, fortiter densissime punctatus, brevissinie albido- 
pubescena ; anteunis, paipia podibuaquo teataceis, gonicuUa anten- 
narumque olava fuscis ; olytria thoraoe longioribus. 

Long. 3-^ millim. 

Palpi and antennae short. Head broad, not concave, 
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without grooves. Thorax rather longer than broad. Elytra 
longer and much broader than the thorax, rather con- 
vex, coarsely and extremely densely punctured. Hind body 
elongate-conic, extremely densely punctured, the sculpture 
unitorm, as coarse on the apical as on the basal segments. 
Legs yellowish, apex of femora and base of tibise fusceacent. 
M^e with a broad slight ernarginatiou of Uie last ventral 
plate and with the preceding segment deplanate along the 
middle, 

Sanjo, 3rd SepternlMjr, 1881 ; two examples. 

This is like A dimmiluy but is quite distinct on account 
of the longer elytra and tliC denser pimctuation. 


Sten U8 (Uaahu il is, 

Stenus Sharp, Trane ICnt. Soc. Loud. 1874, p. 87. 

Magasaki in March and April ; rare. 


Stenvs concuinusj n. sp. (Sect. II. B, Krichson.) 

Augustus, sat eloDgatus, niger, sat nitidus, parce brovissime albido- 
puhescens, crohre fortiter punctatus ; antennarum busi, palpis 
pedibwsquo testaeeis, femorum npuibus, tarsis pali)oruujque 
articulo ultimo fusopscontibus. 

Long. 3^ millim. 

Antcniue rather short and slender, l)a8e clear yellow. 
Head flat, dens(‘ly and evenly punctuied. Thorax rather 
longer than broad, sulnylindric, only slightly curved at the 
sides, very densely punctured. Elytra slender, longer than 
the thorax, densely punctured. Hind body slender, the basal 
segment densely and coarsely, the apical sparingly and finely 
punctate. 

Niigata, 15th September, 1881 ; one example. 

Tills is most like S. confertusj but is very easily distin^ 
guished by the shining surface ; it has a more cylindrical 
tliorax and is, judging from one example, a more slender 
insect. 


Stenus ohlitus, 

Stenua Sharp, Trans. Ent. Soc, Loud. 1874, p. 87. 

Found sparingly in September and October ; HonjO) Fnru- 
kawa, Niigata. 

The male characters in this species arc very slight and 
consist merely of a slight ernarginatiou of the hind margin of 
the last vcntpal plate. 
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Stenus m^rcatoTy h* sp. (Sect. II. B, Ericheon.) 

Elongafcua, nigor, vix snbviridesoens, pube albida, micatite, depressa 
veatitus ; autennis, palpis i)edibu8quo palJide flavLs, femoribus 
postorioribus apico nigro. 

Ix)ng. 6 millira. 

Head not excavate, but broadly and ratlier deeply im- 
pr(‘h«ed on each aide. Thorax elongate, Bubcyliiulric, thougli 
slightly curved at the Hides, closely, moderately finely punc- 
tured. Kiytia elongate, longer than the thorax, densely 
punctured. Hind body elongate, rather closely but indis- 
tinctly punctured. 1'ho male has a rather large deep notch 
on the hind margin of the last ventral plate 
•lunsai, Niigata. 

This iH similar to our European aS. solutusy though with 
numerous points of distinction. Mr. Lewis some years ago 
found at Km Kiang a specimen that may be a variety of 
this species. 


Sfenus sedatusy n. sp. (Sect. IT. B, Hrichson.) 

Elongatus, augustulus, niger, pube albida evidentcr vestitus ; anten- 
ni», palpis pedibu8{]ue pallide flavis ; dense fortitcr punctatus, sat 
nitidns. 

Long. 0 miliim. 

Head broad, not excavate, but rather deeply depressed on 
each side, the interstice broad, not punctate on the middle ; 
eyes large, widely separated. Thorax elongate, slightly 
rounded on the sicles, very coarsely j>uuctate. Elytra about 
as long as the thorax, closi ly ami coarsely punctate. Hind 
body rather coarsely punctate, even at the extremity. 
iJiigata, 6lh September, 1881 ; one female. 

This may be placed between S. ctctndela and S. curraXy 
from the latter ot whicli it is distinguished by its conspicuous 
white pubescence, which is more erect than usual in the 
genus, especially on the hind body. 


titenm mhxy n. sp. (Sect, Tl, B, Erichson.) 

Elongatus, angustus, nigerrimus, pareissimo pubeecens, fortiter 
punotatus, sat nitidus ; antennis, palpis podibusque elongatis, 
pallide flavis. 

Long. millira. 

Head excavate, with a alight, narrow, less punctate eleva- 
tion in the middle. Thorax very long and narrow, subeyHn- 
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dric, very densely punctate. Elytra densely and coarsely 
punctate, along the suture shorter than the thorax, at the 
sides about as long as the thorax. Hind body slender, 
elongate and cylindric, almost destitute of pubescence, very 
coarsely punctate. Male with a rather deep notch on tlie 
hind margin of the terminal ventral plate, and with the pre- 
ceding segment slightly depressed along the middle and 
pubescent on each side of the depression. 

Nikko, Tokio, Fukusliima ; six specimens. 

This is allied to S. currax and S, nedaiusj but can be 
readily distinguished from the latter by the more slender 
form, intense black colour, and by the almost complete 
absence of pubescence on tne hind body. S» currax has a 
differently formed head, comparatively obsolete punctuation 
on the hind body, and a remarkably conspicuous white pubes* 
cence on tlie basal segments of that part. 

Stenus jlavidufus^ n. sp. (Sect. II. B, Erichson.) 

Elongatua, anguatulua, rufo-tostaoeua ; capite inter oculos, peotore 

abdomiiuft<|ue apice nigris ; anteunia, jMilpia pedibaaque flavia. 
Long. 5-5^ niiilim. 

Antennm very long. Head black, red in front of the 
antennae, not excavate but broadly and shallowly bisulcate, 
rather sparingly punctate. Thorax donate, subcylindric, 
rather coarsely but not densely punctate. Elytra as long as 
the thorax and punctate like it. Hind body slender, elongate, 
very scantily pubescent, the basal segments sparingly punc- 
tate, the apical almost impunctate. Male with a large angu- 
lar notch on the last ventral plate. 

Honjo, in Tokio, under rushes with Dtypla fulveola^ an 
insect of somewhat similar colour ; in late autumn and early 
spring in plenty. 

This species is very distinct on account of its colour. The 
only species I am acquainted with that are like it in this 
respect inhabit Ceylon. 

[To be continued.] 


XXXVIIL — Notes on some Buthidee. new and old. By R. L 
PocoCK, of the British (Natural-History) Museum. 

[Plate XV.] 

The conclusions set forth in this paper as to the validity of 
certain doubtful species of Buthus and the descriptions of the 
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new forms herein contained are based uwn an examination 
of the large number of specimens of this genus which are 
contained in the collection of the British Museum. 

On Buthus Martensu\ Karsch. 

Btithus Marttn»ii^ Karsch, Mitth. Miinchn. cnt. Ver. Irt79, p. 112. 

The conclusion of the diagnosis of this species is as fol- 
lows : — An forsitan maseulum taniuin Buthi hotimtotUe 
(Fabr.), cum qua specie magnam similitudinem habet ; sed 
in perniultis multorum loconitii hujus spcciei exemplis a me 
visis nullum digiti mobilis palporum lobo illo exstructum 
est/’ 

Possessing but one male si^ciraen wherewith to test the 
constancy of this character, Dr. Karsch was left in doubt 
as to the validity of the species described. An examination, 
however, of the specimens of Buthua contained in the British 
Museum has shown that B. Martensii is distinct from B. 
hoiteniotta and that the two may be readily separated by the 
following features : — 

Buthua Martenaii (Karsch). (PI. XV. figs. 1, la, 2.) 

d . — Hand thicker ; fingers shorter. 

Movable finger furnished with a conspicuous lobe, which 
fits into a corresponding excavation in the immovable 
finger. 

Hand wider than forearm. 

Length of hand-back ” about two thirds the length of 
the movable finger. 

Width of hand a little Jess than one half the length of 
the movable finger^ 

S . — Hand thinner j fingers longer. 

Movable finger without lobe ; immovable finger without 
excavation. 

Hand narrower than forearm. 

Length of hand-back about half the lengtli of the 
movable finger. 

Width of hand a little less than one third the length of 
the movable finger. 

The tyjje of this species (a male) was from Singapore. 

The British Museum possesses nineteen specimens : — India 

g wo females). Sikkim (one male), Umballah (two females), 
engal (two females, two males), Madras (three males, three 
femmes) ; and in audition four specimens (one male, three 
females) without locality affixed. 
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BuihuB hotUntotta (Fabr.)* (PI. XV. fig. 1 i.) 

(f ? . — Alike in the form of the hand. 

Movable finger with a feeble lobe which fits into a corre- 
BjM)n(lingly feeble excavation in the immovable finger* 
Hand about as wiile as the forearm. 

Length of ‘nuind-back ” more than half but less than 
two thirds of the length of the movable finger. 

Width of hand considerably less than one half the length 
of the movable finger. 

Of this species the British Museum possesses one speci- 
men from Gambia, two from Shongo, two from the Niger, 
and also four adults and a number ot young in vaiious stages 
of growtli from West Africa. 

It will l)e noticed from the foregoing paiagraphs that the 
last-named hpccies occuis in Africa, wliilc the* other is 
Oiiental, and that the African sneeies, alike in its sexes, is 
intermediate betv een the male anu the female of the Oriental 
species. 

*]t seems \ny prt;bable fiom tlie fact that hotteutotta is 
iiitei mediate between the sexes of B. MartensU that these 
two BjK'cies have been hitherto confounded in musentns under 
the name hattentottny 

This belief is based in pait upon the circumstance that the 
Marquis G. JJoria has lately kindly presented to llie Biitish 
Museum tw^o specimens of a Buflms from Bengal which had 
been identified in the Genoa Museum as D. hottentotta^ Fabr. 
In reality these specimens aic males of B» Martenm* 

If will be interesting to discover to what extent, if at all, 
specimens from intermediate localities serve to fill up the 
structural interval which separates the African and Asiatic 
forms, and to learn thereby how^ valid is the conclusion that 
the two arc to be ranked as distinct species. 


On Buthm confacius^ Simon, (PI. XV. fig. 2 a.) 

Buthm confudm^ Simon, Ann. 8oc. Ent. Fr. (5) x. p. 124. 

The validity of this species has been called in question by 
Dr. Karsch (Berl. ent. Zeitschr. xxv, (). 219) while reporting 
upon a collection of Arachnida from China. In this collec- 
tion was a species of Buihue from Pekin which was referred 
to MartenBii (Karsch) («syn. Buthus confucius. E. 
Simon?).’’ 

There are, however, several reasons which lead me to think 
that Dr. Karsch has fallen into error in this instance. In 



nm and otd Buthid®. 


33r 


the fir«t place it doea not sectn likely that a mistake should 
be made in the identification of a specimen of B, MartetiBii ; 
for Dr. Karsch has made comparatively easy the reco;^nition 
of his species by giving, in addition to a detailed description, 
a comparison between it and a form so well known as B, 
hottentoita^ Fabr. 

In the second jdaee, Mons. Simon has made perhaps but 
little less ecitain tlie identification of B, conj^uciaa by adding 
at the end of the deacri[)tion of this species the following 
words: — h-ronnnun sur les rochers <le Vtle du de 

Tchffou] ^(jalement common h P^kin ” &c. 

Now the British Museum possesses no leas than thirty- 
five specimens of a species of Buthus which wt*rc brought by 
Col. iSwinlioe from Pekin and Tchefou ; and these specimens 
agree with tli“ de.seription of B, confneim siifhciently well to 
leave no doubt but that they are lightly to be called by that 
name. Moiec)\cr, as stated above, the Museum possesses a 
long series of Seorpu)n8 which agree precisely with the diag- 
nosis of B, MartinsiL But a comparison between these last 
and those Irojn P<‘kin and Tchefou settles at once the ques- 
tion ns to the points of simibuity and difference between the 
two seiics, and sliovvs that the points (*t dilFercnce aie amply 
sufficient to justify their separation us distinct species ; for 
all the Bpecimens ot confuchis may be recognized at a glance 
from all the spccinieuB of Martensu by the form of the fifth 
caudal segment. This segment in Martemn is beneath 
remarkably convex from before backwards and trom side to 
side, and the carinjc are evenly granular throughout ; poste- 
riorly this segment is not constricted, and there is no con- 
spicuous dilatation of it on each side of the vesicle. But in 
confiicim the undm* auifacc of the fifth caudal segment is but 
little convex, ami its armature is ratlier denliculate than 
granulate; the denticles on the posfeuor half of the keela 
be in larger than those on the anterior half. Moreover the 
inferior surface is distinctly constricted behind and dilated 
into a conspicuous lobe. In addition to these features the 
two species may be aeparalcd by others almost erpally w'ell- 
marked ; for instance the dorsal abdominal keels in confimu» 
are much more complete and parallel than they arc in Mar- 
teneiif and the female of confacius has a much thicker hand. 

Buthus socotrensis^ sp, n. (PI. XV. fig. 3.) 

Colour very characteristic. The whole body, above and 
below, with palpi, legs, tail, and cephalolhorax uniformly 
ochraceous, testaceous, or a combination of the two ; the 
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distal end of the chelicersa, the area of the lateral and median 
eyes, and of the anterior cephalothoracic keels black. 

The species bears considerable resemblance to i?. hottentotta 
and B. marienaii^ and undoubtedly appertains to that section 
of the genus of which hottentotta may be regarded as the 
type. 

Cephalothorax, — Much the same shape as in hottentotta^ 
but tne median eyes are larger and considerably more widely 
separated ; anterior keels not smooth between the eyes, diverge 
ing normally in front and joining each other in the raiddlo 
line on the front edge of the cephalothorax ; the area between 
them almost smooth. The posterior keels almost parallel, 
joining and being in almost the same straight line with the 
internal median keels, which are consequently themselves 
nearly parallel, the two on each side constituting only a slightly 
sinuous line ; the external median keel not prominent and 
not united by a transverse line of tubercles with the anterior 
end of the posterior keel as it is in B, europceua. The rest 
of the cephalothorax sparsely granular. 

Tergitea, — The first six marked with three keels, although 
the lateral keels of the first may be represented by a single 
large granule only ; these keels granular and becoming pro- 
gressively more expressed from before backwards ; the lateral 
diverging in front; but none of the keels arc conspicuous on 
account of their being of the same colour as the rest of the 
segment ; keels of the seventh segment like those of, e, 

Bn hottentotta, 

Sternites as in B, hottentotta^ except that the four keels of 
the fifth are of the same colour as the rest of the segment. 

laiL — Slightly narrowed from base to apex, considerably 
more shallowly excavated above than in B. hoUentoitay A 
MartensUy and Bnjudaiem ; upper surface of the fifth segment 
with a shallow depression in its posterior half. The first four 
segnietitB provided each with ten keels, for the most part feebly 
granular ; the inferior keels, almost smootli in front, become 
more granular behind ; the superior keels, on the other hand, 
become less granular behind ; the inferior intercarinal spaces 
smooth behind and becoming more granular in front ; the 
superior intercarinal spaces sparsely granular behind, more 
thickly so in front ; on the fourth segment the gi^anules of 
the upper surface are arranged in a definite longitudinal 
scries, and constitute a distinct keel: consequently this 
ment, having a complete though feeble median lateral keel, is 
supplied with twelve keels. Fifth segment much like that of 
B, hotteniottay but less narrowed behind and less excavated 
above ; superior keels absent, the segment being merely 
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granular al)Ove at the aides ; inferior and lateral keels evenly 
granular throughout and nowhere denticulate; the granules 
of the inferior mteroarinal spaces arc arranged on each side in 
a definite series, thus constituting a keel, so that when viewed 
from below this segment appears to be furnished with five 
keels. 

l^esich large, dilated, its height being as great as or greater 
than its widtli and as great as or a little greater than the width 
of the anterior entl of the fifth caudal segment ; granular be- 
neath ; aeulcus sharply curved backwanls, considerably or a 
little shorter tlian the vesicle ; together the two are about as 
long as the fifth caudal segment. 

Palp , — Humerus almost as in 5. hoUenMfa, except that the 

f ranules are finer ; brachium not costate behind ; superior 
cels very finely granular ; anterior keels more coarsely 
granular. Manus not costate : a little narrower than the 
brachium and shorter than the aactyli ; dactyli long, slender, 
incurved ; the movable dactylus in one specimen about twice 
the length of the ** hand-back,’* in the others considerably 
less so ; the movable dactylus furnished with a small basal 
lobe. External surface of femora of legs granular. 

JPlectinea (exclusive of the teeth) shorter than the cephalo- 
thorax ; number of teeth 24-25 ( 9 ?), in one specimen 28- 
29 ((??). 

All the appendages are hairy, mostly sparsely so, but on 
the manuB and dactyli the hairs are very short and close-set ; 
the anterior margin of the ccphalothorax is furnished with a 
row of hairs, and on the under surface of the tail the hairs are 
few but symmetrically arranged. 

Measurements in millimetres of largest specimen » — Total 
length 76, of tail 44, of ccphalothorax 9; width 10; first 
tail-segment, length 5^, width 5J, height 44 ; fifth tail- 
segment. length 9i, width 4f, height 4i ; vesicle, length 6J, 
width 4t, height 4^ ; palp, length of humerus 7, of brachium 
8f , width of latter 4 ; width of hand 3| ; length of hand- 
back 5i, of movable finger lOJ ; length of pecten 7|. 

Four specimens collected in the Island of Socotra by Prof. 
Baillie Balfour. 

I am doubtful as to the sex of these specimens ; possibly 
the one pr^enting twenty-eight peotinal teeth is a male ; if 
so this variation in the numter of pectinal teeth is the only 
noticeable character by which the sexes may be separated. 

In the length of the fingers and slenderness of the hand 
this species somewhat calls to mind the female of JB. Jtfay- 
imsii ; but the movable dactylus is furnished with a much 
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more conspicuous basal lobe than in the female of that 
species. It differs from both JB. hottentotia and B. Mariemii in 
its larger and more widely separated median eyes, in its more 
widely separated and more parallel posterior ceplialothoracic 
carinfe, in its larger vesicle, and, above all, by the additional 
twelfth row of granule's on the superior surface of the fourth 
caudal segment; this last is in fact a characteristic by which 
it may be separated from, I believe, all the species of Bathm 
that have been hitlierto described, although it is at the same 
time a characteristic which is faintly foreshadowed in the 
reduplication of the series of granules which constitute the 
Bupeiior keels of the fourtli and fifth caudal segments in some 
of the H|>ecies allied to B. liosoma. 


Buthus atlantisj sp. n. (PI. XV. fig. 4.) 


Cephaloihorax almost exactly like that of B. europmm^ 
except that the anteiior granular keels are set a little nearer 
togethei ; as in that species, the posterior keels are widely 
sepal at ed, very slightly converging, separated anteriorly by a 
smootli space from tlie internal me<lian keel, but united by a 
conspicuous trausvcise low of tubercles with the welU 
expressed external median keel; and, finthcr, between the 
posterior keel and the external margin of the cephalotborax 
theie is an additional shoit series of granules corresponding 
in position with the fifth teigal keel ot B, quinque-atriatus. 

TfrgHes as in B, europwm^ each, except the first two, iu 
wdiich the lateral keels arc obsolete, marked with three granu- 
lar keel^. 


Siirnitts as in B. eAiropmis^ 

Tail veiy diffeient iioni that of the last-named species, 
long, slender, veiy shallowly excavated above. The first 
segment witli ten well-expressed granular keels ; the median 
inferior keels converging behind; the second segment with 
eight comj)lete keels, the supernumerary median lateral keel 
being merely represented iu the posterior half of the segment ; 
the median inferior keels converging behind ; third segment 
resembling the second, except that the supernumerary keel 
is still less developed, being represented merely by a few 
granules : in the fourth segment this keel is absent. The 
superior keels of these four segments are finely granular; the 
inferior keels more coarsely so than the supcjior. and becoming 
progressively more strongly expressed from behind forwards j 
the median inferior keels of tlie second and third segmente 
are not denticulated as in J9. europa^us ; all the intercarinal 
spaces are very finely granular. Fifth segment with tery 
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shallow median dopreasion above, a little depressed towards 
its hinder end, and a little constricted at the sides ; dilated 
beyond the constriction into a tridentate lobe ; inferior lateral 
keels becoming gradually more strongly dentate from behind 
forwtti'ds. Vesiclejabout the same form in proportion to the 
tail as in B, mropmm^ i, e. it is less globular ; aculeus longer 
than in ii. eurovasm. 

Palp very like that of J3. europcBua ; fingers very slightly 
incurved, nearly straight, tlae movable without a basal lobe, 
the immovable without an excavation. 

CWce and leas haiiy and granular, as in B. europosua, 
Peciines with 25-26 teeth. 

Meatmremenia in millimetrea . — Total length 89 ; length of 
cephalotliorax 9]^, width 11 j length of tail 56; first caudal 
segment, length 7, width 6, height 5^ ; fifth caudal segment, 
length 11, width 4^, height 4; length of vesicle 6, width 4i, 
height 4 ; aculeus 5i ; length of humerus 7|, of brachium 9^, 
of ^ hand-back 6, of liana 8, of movable finger 10^ ; width 
of hand 4, of brachium 4. 

A single sue^imen (sex unknown) from Mogador, collected 
and preseutea to tlie British Museum by Mr. C. A. l^ayton. 

It is by the form of the tail alone that this species may be 
recognised from the well-known B. eurcjxBus (Linn.). This 
organ is much longer than in the latter species, being nearly 
six times as long as the cephalothorax ; the inferior keels of 
the second and third segments are uniformly granular, the 
inferior lateral keels of the fifth become gradually dentate 
from before backwards, and the posterior lateral lobe of this 
segment is tridentate ; the vesicle too is less globular, the 
aculeus longer and less curved. 


Buthus PkilUpsiiy sp. n. (PI. XV. fig. 6,) 

Colour very variable ; appendages and tail ochraceous or 
testaceous ; hand of palp darker, with obscure paler longitu- 
dinal bands ; torgites paler behind, darker in front ; oephalo- 
thorax fuscous to testaceous. Eyes, anterior and posterior 
keels of the cephalothorax, keels of the tergites, and those of 
the hinder end of the under surface of the tail may be black 
or almost the colour of the rest of the plates, and there may 
be an additional black patch at the sides of the cephalothorax 
and of the tergites. 

Cephalothorax finely granular all over except between the 
me^an eyes; granules between the anterior and posterior 

Ann, (b Mag. JV. U%$i. Ber. 6. VoU iii. 24 
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keels smaller than upon the sides of the eephalothorax ; ante* 
rior keels granular, generally falling short of the anterior 
margin^ rarely attaining it ; anterior marmn bearing a series 
of granules and a few scattered hairs, rosterior keels con- 
vergtog in front and meeting the hinder extremities of the 
intenjal median keels, the two constituting a sinuous series 
granules ; more rarely the extremities of those two keels fail 
to meet ; external median keel sometimes connected with the 
posterior keel by a more or less definite series of granules, 
out more commonly the granules in this part are neither larger 
nor more definitely arranged than upon the rest of the oepha- 
lothorax ; median eyes considerably in front of the middle of 
the cephalothorax, 

Tergites sparsely but somewhat coarsely granular at the 
sides, smoother, bat feebly granular above, each marked with 
the three ordiuaiy keels, which are much abbreviated in 
front. 

lail large ; first four segments nearly parallel-sided, the 
fifth much narrowed at its lander end ; the first four deeply 
excavated above ; the superior keels veiy conspicuous, being 
rather denticulate than granulate ; the inferior keels, nearly 
smooth on the first, become gradually more coarsely granulate 
from before backwards ; the median lateral keel, complete on 
the first segment, present on the hinder half of the second, 
repiesented by two or three granules in the third, absent on the 
fourth ; the intercarinal spaces are almost wholly smooth ; fifth 
segment above with a very shallow median excavation in front, 
but depressed behind, scarcely at all constricted at the sides, the 
posterior extremity of the side denticulate and contmuous, or 
nearly so, with the denticles of the inferior lateral keels; 
these denticles, like those of the median kael, almost alike 
throughout the extent of the keel ; in some cases, however, 
they vary slightly in size ; the median keel breaks up beiiina 
into a few lateral granules ; inferior intercarinal spaces fur- 
nished with a few more or less serially arranged large granules 
or tubercles ; all the aements of tne tail are more or less 
hairy above and below, the hairs being long, widely separated, 
but arranged in definite longitadinal series. 

Vesicle feebly granular beneath, and hairy, a little wider 
than the posterior end of the fifth segment of the tail, but 
narrower than its anterior end ; aculeus shorter than the 
vesicle, both together shorter than the fifth caudal segment. 

Palp beset with loujgish separated hairs; humerus and 
brachium with the ordinary granular keels; hand obscurely 
costate, as in B. eurqpmis^ considerably wider than the bra* 
chium in male, as wide or wider in female ; dactyli short, 
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more indttrred than ito B. europmu ; the movable dactyltia in 
the male famished with a large lobe, the immovable dactylas 
also with a large lobe, behind which is an excavation for the 
lobe of the movable aactylos ; in the female there is a small 
but conspicuous lobe on the movable dactylas and a corre- 
sponding excavation on the immovable dactylus, but these 
two structures are much less well developed than in the male. 

Legs and cox<b hairy and granular. 

Pectines in male much larger than in female, being sup- 
plied with from 27-30 teeth and longer (without teeth) than 
the cephalothorax ; in the female they have from 23-26 teeth 
and are shorter than the cephalothorax. 

Measurements %n millimetres of average-sized »aol!e.-— Total 
length 47 ; length of cephalothorax 5^, width ; len^h of 
tail 32 ; hrst caudal segment, length 4|, width 4]^, hoignt 4; 
fifth caudal segment, length 7, width 3^, height 8^ ; vesicle, 
length di, wimh 2|, hei^t 2i ; aculeus 2^ ; length of hume- 
ras 5, of orachium 5^, of “hand-back” 4i, of hand 5, of 
movable digit ; width of hand 3j^, of braohium 2i ; length 
of pecten 6^. 

A number of specimens of this species from Bushire wore 
collected and presented to the British Museum by Mr. £. 
liort Phillips. 


Although this species bears a general resemblance to 
several others, it does not appear to present particular afiSnities 
with any one yet made known. The large size of the tail, 
together with the prominence and almost denticulate arma- 
ture of its keels, not to mention the long hairs which adorn 
it, are perhaps the most noticeable of its features. In the 
form of these keels may be seen an approximation to the high 
compressed keels which characterise those Buthidea belonging 
to the so-called genus Androctonm. 

On BuMtu villosuSf Peters. 

Suthus tUlosus, Fster*. Monatob. d. k. Prouss. Ak. Wlis. fieri. 1603, 
p. 30 Tkorell, fikuaes Soorpiol. p. 37. 

Upon the occasion of drawing up « report upon a collection 
of Amchnida fiom Yemen, Mons. £. Simon (Ann. Mhs. 
Qenov. xViii. p. 244} sets down B. vilhsus (Peters) amongst 
&e list of synonyms appertmning to B. liosoma of Uhren- 
berg : but scarcely rightly 1 think. For, in addition to some 
A,r^sn and several Eaat-Afi'ican specimens of a sp^es of 
Scorpion which are undoubtedly referable tb B. 

24* 
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Ehrenb.^ the BiitiBh Museum possesses others from Beuguela 
and the Congo which are recognizable at a glance fn>m JB. 
lumma and at the same time agree precisely with the 
elaborate description of JB, villoma set forth by Dr. Thoroll. 

Perhaps the most noticeable points of difference are to be 
found in the form of the tail. This organ in JB. villoawiy 
instead of being dilated from the first to the fourth segment, 
as in J5. lioaoma^ is distinctly wider at the base, the fourth 
segment being considerably narrower than the nmt. More- 
over, while in B. villosua the first caudal segment is above 
more flat than it is in B. Itoaomay the third, murth, and fifth 
segments in the former are more deeply excavated than in 
tlie latter ; the superior keels, too, are more dentate, particu- 
larly on the fifth segment; the vesicle and aculeus arc 
larger. The colour of the body and limbs is much darker, 
the granules coarser, and, alJove all, the yellow hairs 
which are so conspicuous on various paks of the body, and 
particularly upon the tail, in B. villoaua are only developed 
in B, lipaoma to a relatively small extent. 

In fact the characters of the two are sufficiently well 
marked to allow os to regard them as of specific importance. 

Buthua planicauday sp. n. (PI. XV. fig. 5.) 

Colour testaceous, ochraceoua, or ochroceo-rufous ; palpi 
and legs paler than trunk ; the last three segments of the 
tail may be slightly deeper in colour than the rest. 

Female , — Cephmoihora^ wider behind than it is long, 
much narrowed in front ; anterior width about half its poste- 
rior width; marked with a median longitudinal depres- 
sion, which is deeper behind, but shallower and gradually 
widened in front ; entirely covered with close-set granules 
and marked with shallow lateral depressions: without a 
trace of keels. Ocular tubercle lightly hollowed, granular in 
the middle, smooth at the sides, situated in front of the 
middle of the cephalothorax. 

Tergitea finely granular, granules coarser upon the posterior 
half; each of the first six marked with a median keel: the 
last furnished with four anteriorly abbreviated granular keels, 
its upper surface shagreened. 

Stemitea almost wholly smooth; the first very slightly 
shagreened beneath the pectines on its extreme antero-lateral 
border ; the last finely and sparsely granular at the sides and 
furnished with four slightly roughened keels. 

Tail almost parallel-sided, ^e first and the fourth seg- 
ments being equal in width ; the first segment fiat above 
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and shagreened, the second almost flat above, only very 
slightly depressed posteriorly, less shagreened tnan the first 
and more granular, bluntly keeled, the granules forming two 
parallel series at the sides of the upper surface ; the third, 
fourth, and fifth conspicuously depressed, the third less than 
the fourth but more shagreened, the fourth less than the 
fifth but slightly shagreened and granular, the fifth being 
not shagreened. The first four marked with ten keels 
composed of rounded granules ; the intorcarinal spaces 
thickly granular ; the inferior surface of the first segment 
less granular than that of the otliers ; the granules of the 
keels are uniform in size ; the superior keels of the fourth not 
consisting of two series of granules. The lower surface of 
the fiftli segment thickly granular, with the median keel 
more or less strongly developed : the inferior lateral keels 
becoming bluntly dentate benirul ; tliis segment almost as 
elevated as the preceding. 

Vesicle narrower than the fifth segment, covered beneath 
with larger and smaller blunt granules, and hairy ; upper sur- 
face smooth, punctured ; aculeus strong and gently curved ; 
vesicle and aculeus together os long as or a little longer than 
the fifth caudal segment. 

Palp , — Superior and anterior surfaces of humerus covered 
with line granules and bounded by a row of larger granules ; 
anterior surface, in addition, furnisned with two irregular series 
of larger granules ; inferior surface also finely granular ; 
brachium very finely granular, not costate, with larger 
granules in front ; manus slender, a little thinner than bra- 
chium ; length of hand-back ” a little leas than half the 
length of the movable finger ; fingers lon^, incurved, without 
lobe or excavation. External surface of legs granular ; the 
granules on the upper edges being arranged in longitu- 
dinal series. Coxaa quite smooth. 

Pectines about as long as cephalothorax, furnished with 
80-^2 teeth ; basal portion produced into a prominent lobe. 

jl/uifs.-— Manus round and thick, considerably thicker than 
brachium ; hand-back ” a little more than two thirds tlm 
length ot the movable finger ; length of hand about equal to 
the length of tlie immovaule fin^r ; fingers not sinuous, but 
not in contact at the base when dosed. Pectines longer than 
cephalothorax, with 85--88 teeth. 

Measuremmis in milUmtites of largest ( ? ) y^ecimen , — 
Total length 78; length of cephalothorax 9^, width 10^; 
length of tail 49^ ; first caudal segment, length 6^, width 7, 
height 6 ; fifth caudal segment, length 6i, width 6, height 5 ; 
vesmle, length 6, width 5, height 4 ; aculeus 5^ ; length of 



346 Mr. B. I. Pooock on oome 

hnmeniB 7, of brachiom 74) of ^ hand-back " df, of movable 
fbger 8} ; width of hand 8, of brachiam 34 ; len^ of pecten 

94 * . . 

Five specimens : — two males from West Africa; three fe- 
males, two &om South Africa collected by Dr. Quain and Dr. 
Smith, and one, without locality, presented by Capt. Belcher, 
R.N. 

This species is closely allied to B, liotoma^ Ehr., and to 
J3, rattduH (Simon^ Ann. Soc. Ent, Fr. (6) vii. p. 377), but 
differs from both in the flatness of the upper surface of the 
first two caudal segments and in the straightness of the keels 
which laterally bound this surface in the second segment ; in 
B. liosoma these keels sensibly converge behind. Furtner- 
more, the posterior segments are considerably higher and more 
deeply excavated than in hbsoma, and the granules of the 
intercarinal spaces are smaller, more numerous, and more 
close-set. 

Buthm limbatus, sp. n. (PI. XV. figs. 7, 7a.) 

Colour . — Middle of each torgite occupied by a wide black 
baud : lateral portions testaceous or ochroceous ; the extreme 
lateral border black ; anterior portion of the cephalothorax 
from the median eyes to the lateral eyes black; posterior 
half above fuscous, at the sides ochraceous or testaceous; 
extreme lateral margin black. Upper and side surfaces of 
anterior four caudal segments ochraceous, of the fifth seg- 
ment fuscous ; under surface of fifth deep black, of the first 
four ochraceous, with four black keels ; vesicle ochraceous, 
with a median dark line beneath, fuscous above and at the 
sides. Palpi, chelicerss, and le^ ochraceous or testaceous ; 
stemites ana pectiues testaceous. 

Cepholothurax. — Anterior border slightly concave, naiv 
rowed in front, wider behind than long. Besembles tnat eff 
B. liosoma, Enr., in being without a trace of granular keels. 
The greater part covered with fine close-set granules ; inter- 
ocular area with a smooth median sulcus which can be traced 
in front and behind nearly to the anterior and posterior mar. 
gins of the cephalothorax: in the posterior half from this 
smooth median tract proceed obscurely marked, smoo^, trans- 
verse tracts, which extend over the lateral portions of the 
c^halothorax. 

Abdomen . — First six tergites marked with but one median 
smooth keel in the hinder half ; the rest of each veiy finely 
granular, with a coarser row on the hinder margin. TOventu 
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tergile marked in front with a low median keel and with two 
lateral, posteriorly converging, granular keels, which are not 
united in front by a transverse row of granules ; intercarinal 
spaces finely granular. 

Anterior four sternitea perfectly smooth and marked in 
front with two obscure abbreviated sulci ; the fifth bearing 
posteriorly four smooth keels, of which the two median arc 

Tail closely resembling in form that of B* hoUentoita^ 
Fabr., slightly attenuated towards the apex ; the segments 
becoming progressively more hollowed from before backwards, 
the last ltM3iug excavated behind almost as in J3. judmeua^ 
Simon. The first marked with ten complete keels, which, on 
tlie under surface, are much less sharply granular than on the 
upper surface ; inferior intercarinal spaces smooth, superior 
very finely granular; second segment like the first, except 
that the median lateral keel is abbreviated in front j third 
segment smoother above than the first, with the inferior and 
lateral intercarinal spaces granular and the median lateral 
keel represented merely by an obscure line of fine granules ; 
fourth segment smooth in the middle above, granular at the 
sides and beneath, entirely without, or at most vrith but the 
smallest indication of the median lateral keel ; fifth segment 
not heeled above, merely granular ; sides and under surface 
thickly coveied with coarse granules; the inferior median 
keel more prominent than tne inferior lateral keels; the 
blunt granules which mark the lateral keels becoming slightly 
larger towards the hinder end of the segment ; the hinder end 
of the segment slightly constricted, then dilated into a feebly 
dentate lobe. Vesicle large, coarsely granular beneath, 
more finely at the sides, wider than the hinder end of the 
fifth segment^ but narrower than its front end; a little 
tJucker than it is hi^h j longer than the aculeus, which is 
normally curved ; vesicle and aculeus together a little longer 
than the fifth segment. 

Appendages. — Palp ( ? )• Upper surface of humerus almost 
entirely smooth ; bound^ in front and behind by a conspicu- 
ous row of granules; anterior surface sparsely beset with 
small tubercles and bounded below by a row of panules ; in* 
ferior surface smooth, posterior surface alightfy roughened 
above ; l^achium not costate, sparsely granular in front ; 
manna without keels or granules, punctured, shortly hairy, 
considerably thicker than the braehium; width of hand less 
than the length of the hand-back”; length of hand-back ” 
less than the length of either finger ; length of hand either 
equal to or a little less than the length of the immovable 
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dactjlns; movable daotjius either a little longer than or 
equal in length to the brachium^ 

In the male the manus is thicker and the dactyli slightly 
shorter. External and inferior surfaces of the femora granu- 
lar : coxfiB perfectly smooth. 

Pectinea very large^ without tlie teeth longer than the 
cepbalothorax ; projecting considerably beyond the edge of 
the posterior coxce : furnished with twenty-six or twenty- 
seven long teeth, wliich are alike from base to apex in tne 
male ; but in the female the basal tooth is very much enlarged, 
being about twice as long as the rest and ifask-shaped, t. e. 
dilated proximally and abruptly narrowed and slender dis- 
tally. 

Measurements in milUmetreH of largest specimen . — ? . Total 
length 68 ; length of cephalothorax 5^, width 6^ ; length of 
tail 31 ; length of first caudal segment 4, width 4, height 3^ ; 
length of fifth caudal segment 6, width 3^, height 34 ; length 
of vesicle 4^, width 3, height 2| ; Icn^h of aculeus 4 ; length 
of humerus 44, of orachium 64, of ^Miand-back ” 3|, of 
movable dactylus 5^ ; width ot hand 3, of braohium 24 ; 
length of pccten (not including teeth) 6. 

J . Total length 454 J length of ccphalothorax 5, of tail 
274 , of pecten 54 5 width of hand 3, of brachium 2. 

The male diffeis from the female in having the immovable 
finger excavated for the reception of a lobe on tlie movable 
finger, in having a thicker hand, and the pectinal teeth all 
alike. 

Four specimens (three females, one male) from Madagas- 
car, collected by the Rev. R. Baron. 


In the absence of the cephalothoracic and of the lateral 
tergal keels this species resembles tliose belonging to the £« 
liosoma group. l5ut in the form of the tail, which is slender 
and not strongly keeled, it is a ButJius sensu stricto. In fact 
between the two groups typified respectively by J3. europ<m$ 
and B, liosoma it constitutes one of the many structural 
links which show that for the latter group the generic name 
Prionurus cannot justifiably be retained. In addition to the 
interest attached to this species in this particular there is 
another feature which calls for special mention. This is the 
dissimilarity in siso and shape existing in the female between 
the basal tooth of the pectines and those of the rest of the 
series. In this respect resemblance m^ be observed to tlie 
genus Orosphus of Simon (Ann. Soc. Elnt. Fr. (6) x. p. 878) 
— a genus established partly on the strength of a similar 
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variation for the reception of Androcionus madagaocarienBu 
of Gcrvaifl (Arch* Mus. iv, p. 213, pi. xi. figs, 1-8). 

The sexual nature of this variation in the pectinal teeth in 
the last-named species was to be inferred from the circum- 
stance that the sexes of Lepreua Fischeri are to be distin- 
guished by a similar variation, as pointed out by Dr. Karsch 
(Berl. ent. Zeitschr, xxx. p. 77) ; but the discovery of this 
new form, inhabiting as it does the same geogra{)hical area 
as Orosj}hu3f and, moreover, closely allied to it, makes almost 
certain what could only be regard^ as more or less probable 
before, and consequently serves considerably to weaken the 
basis upon which Grosphus was founded. 

There is yet a third fact of special interest connected with 
this same Scorpion. In some species belonging to the JB. 
liosoma group, to which, as above pointed out, J3. limbatus 
apijears to be allied, there is also in the female a variation in 
the structure of the jK^ctines. But this, instead of being a 
difference in the appearance of the teeth, takes the form of a 
lobate dilatation of the base of the shaft which bears the 
teeth ; and this dilatation in, e. g., B, villoaua occupies the 
same position as does the dilated basal tooth of B. limbatm ; 
80 that clcaidy the same result has been attained in these 
two species by the modifiaition of different structures, and 
therefore presumably independently in the two. The useful- 
ness of some such modification could scarcely be more clearly 
demonstrated ; but of its function I believe nothing is cer- 
tainly known. 

Buihua piemABj sp. n. (PI. XV. figs. 8, 8 a.) 

Colour . — Dull black above, piceous, shining beneath; 
appendages and tail slightly paler than the trunk ; pectines 
and distal tarsal segments of legs ochraceous. 

Cephalothorax not furnished with keels, covered thickly 
with gi-anules, not markedly attenuate in front ; anterior bor- 
der slightly concave ; ocular tubercle situated well in the ante- 
rior half, with a shallow median sulcus ; the portion of the 
cephalothorax which is in front of the tubercle is famished 
with a very shallow median depression, but the portion behind 
the tubercle is deeply sulcate, the ordinary median sulcus 
being very strongly pronounced and giving off on each side 
about halfway between the ocular tubercle and the posterior 
margin a transverse sulcus, which, widening and deepening, 
ext^ds to the lateral margin of the cephalothorax. 

finely and closely granular; granules slighUy 
largerln the hinder half of each ; not funushed with three 
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kedB ; the first is simple^ the second shows feint indicfttions 
of a posterior median grannlim* keel and of a shallow depres* 
sion on each side in front of it, features which become gradu- 
ally more conspicuous until the sixth somite is reached; 
seventh tergite with a conspicuous depression above in its 
posterior hwf, the median keel nearly obsolete, the lateral 
keels well shown and normal. 

Siernites shining, smooth, the side margins only showing 
faint signs of granulation ; the lost with the four series of 
granules veiy poorly developed. Stiqmata small, short, 
almost ovate ; tne sternal area surrounding them manifestly 
depressed. 

Tail somewhat deeply excavated above, slightly attenua- 
ted ; the first and second segments funiishcd with ten keels, 
the third and fourth with eight ; keels very strongly granu- 
late, almost denticulate ; the superior keels on the second, 
third, and fourth segments ending behind in a lar^r tooth ; 
superior intercarinaT space nearly smooth ; the otner inter- 
carinal spaces more or less thickly covered with fine granules ; 
the fifth segment not lobate posteriorly^ with keels evenly 
granulate throughout, closely resembling m fact that of, e. g., 
B. hottentotta. 

Vesicle large, smooth above, coarsely, sparsely, serially 
tubercular beneath ; the terminal tubercle beneath the aculeus 
is much larger than the others. Aculeus shorter than the 
vesicle and gradually and gently curved. 

Palp , — Upper surface oi humerus, except for the granular 
keels which bound it in front and behind, nearly smooth j 
anterior surface furnished with some smaller and a few larger 
granules; brachium obsoletely keeled abol^e, but not granu- 
lar, sparsely but conspicuously dentate in front ; hsna quite 
smooth, a little wider than the brachium, about as long as the 
immovable finger : length of hand-back about one third 
shorter than we length of the movable finger, but consider* 
ably greater than the width of the hand. llegs supplied with 
the usual series of granules ; coxm quite smooth. 

Peciines short, a&>ut two thirds me length of the oephalo- 
thorax, furnished with 17-18 sharp teeth, which do not over- 
lap each other ; the basal tooth of the series very large in* 
deed, widened, lobate. with rounded margin, as in Qrospkua 
mc^gascariensis^ ana not distally narrowed and dentiform, its 
in B*lmb(Uua. 

Measurementa in milliimires , — Total length 62 ; length of 
cephalothorox 64, width 7:J; length of tau 66, of first two 
segments 9; width of first caudal segment 4J. of fifth 8f, 
length fifth 7, of vesicle 5, of aculeus 8 ; width and height 
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of reside 8^ ; length of humerus 61, of brachium 6| ; width 
of brachium and of hand 3 ; longm of hand^baefc 6, of 
movable finger 6|, of pecten 4^. 

Two female specimens from Madagascar, presented to the 
British Museum by Mr. Lewis II. Ransome. 

In the shape of the pulmonary stigmata this species stands 
by itself in the family Buthidae, and should in consequence 
perhaps constitute a new genus. But it does not seem to me 
advisable to attach gcnenc importance to this character, since 
the form of the apertures in question is not quite constant in 
Buihuft and the specimens presenting the peculiarity are in the 
rest of their features so essentially referable to that genus. 
The dilated basal tooth of the pectines appears to indicate 
affinity between this new form and JB. limbcUua and G* 
madaffoscartensis. But, apart from the stigmata, B. piema 
may be separated from the latter by the dentition of the 
chelicersB, from the former by its dark colour and by the 
simple shape of the before- mentioned pectinal tooth. 


EXPLANATION OF PLATE XV. 

Fig, 1. Hand of B, Martemii (Kanich), cf • 

Fig, 1 a. Ditto, ditto, 2 • 

Fig, 1 b. Hand of B, hottentotfa (FahrX $ , 

F\g, 2. Fifth caudal m»gmeut aud voaicle of B, Martemii (Karsch). 
Fi^, 2 a. Ditto, ditto, of B, cm/uciatf (Simon). 

F\^, S. Buikos soevirmsis, sp. n., nat. sito, 

F^, 4. liuthus iiUantxSf sp. n., nat. sue. 

Fig, 5. Anterior two cau^ segments of B, pUnUcemda, ap. o. 

F\p, 5 < 1 . Ditto, ditto, of B, iiosoma (Ehxunb.). 

F\g, 0. BtUkus PAHiipsiif sp, n., nat. siae, J . 
lAg, 7. Buthus Imbatus, sp. n., nat, size, $ . 

F\g, 7 a. The same. Basal portion of pwten. 

F\p, 6. Buthus piceuSf sp. n. Basal portion of pecten. 

Fig, Sa, The same. B^nd abdominal stemite with stigmata. 


XXXIX . — Descriptiom of mxb Bpeom cf Bhcpalooera from 
Memco and Central Amertoa. By F. D. Qodmxh and 
O. Salviw. 

CoLi.EcnONB of Bbopalooera recently received by us from 
Mexico and other parts of Central America, as well as some 
submitted to us by Doctor Staudinger, contain representatives 
of the following apeoies, which we believe to be undosoribed. 
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As it will be some time before we can include them in our 
work on this region^ we think it desirable to take an earlier 
opportunity of making them known. 

1. Pteronymia timagenes^ sp. n. 

P. tigraniy nob., proxima, sod alarum ma^nibus multo rufescenti-- 
onbus, anticarum margine intemo modialiter tantum nigricaute, 
macula cretaoea ultra oollulam multo minore. 

Hob. Mexico, Sierra Madre del Sur, alt. 6000-~8000 feet 
{TI. IL Smith). 

Mr. Smith captured several specimens of this species at 
Omilteme and other places in the Sierra Madre del Sur. li 
18 evidently a Western Mexican form of P. tigranesj and, like 
so many of the Ithomiinse of this region, has the margins of 
the wings rufous instead of blackish. 


2. Euptyohia cleaphes^ sp. n. 

fS . Alis fuscis* lineis duabus submarginalibus, interior© crenulsta ; 
poBticifi ocello ad anguluxu unalem nigro, ocliraceo oireumcincto et 
plumbeo bipupillato : subtus fuBCu-grisescentibus linois duabus 
traTiBVorBifl notatis, una per cellulas, altera od finem carura fulvis ; 
trieute distali jmllidiore ; linois eubmarginalibus sicut in pagina 
puporiore sed magis disiinctis ; anticis ocello subapicali nigro, Iblvo 
circumcinoto ©t plumbeo bipupillato, altero supra eum ot duobuM 
infra obsoletis ; posticis ocolJjs duobus distinct is, uno subapicali, 
altero inter ramos medianos, duobus obsoletis inter eos ot altero 
apicali. 

$ mari similis, sed anticis ocello subapicali distincto omatis et 
plaga ad medium marginis extomi Mya : subtus anticis plaga 
fulva sicut in pagina superiore, lineis transyersis latiorib^ et 
rufeeoeutibus. 

Bab. Mexico occidentalis (JET. H. Smith). 

This species must be compared with K myneea and JS. 
lobe, but may be distinguished by the absence of rufous 
markings beneath at the anal angle of the secondaries. As in 
E. lobe there is no fulvous line across the base Of the secon- 
daries beneath. The female has a distinct rufous patch near 
the middle of the outer margin of the primaries. Mr. Smith’s 
collection contains several specimens, all taken at Tierra 
Colorada and Dos Caminos on the road to ^he interior from 
Acapulco, at the base of the Sierra Madre del Sur. 


8* Evptyckia ofinos, sp. n. 

AUb anticis ad apicem obtums, margine extemo eonoavo \ posticis 
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margine eztemo dentato, angulo anali bone produot)o : foaois, an- 
tioia ad oostam et marginom externum satnratioribua, poetiek ad 
angulum apioalem quoque obscurioribus maculia tribus submar- 
giiialibuB nigricantibos notatis: subtua pallidioribus et paulo 
rufoacontioribuB, lineia tribus undulatis oommunibus tronsfasoi- 
aiis, una per eellulas, altera discali, tortia aubmarginali ; [>ostici8 
maculis duabus ad angulum analem rotundis, altera sagittiforme 
inter ramos medianos argonteis ; ooellis duobun ad medium mar- 
ginis oxtemi nigris fulvo circumcinotis, maoulis argonteis bipu- 
pillatis. Exp. 2*0 poll. Angl. 

llab. Mexico, Sierra Madre del Sur {U. IT. Smith). 

This very distinct species, belonging to the section of the 
genus containing E. araentella and its allies, may bo readily 
distinguished by the dentate margin of the secondaries and 
the prolongation of the anal angle ; the blunt apex of the 
primaries is also a marked feature. 

Mr. Smith obtained several specimens in the higher por- 
tions of the Sierra Madre del Sur in the State of Guerrero 
at Omilteme, 8000 feet above the sea, and at Xucumanatlan 
at 7000 feet. 


4. Lynianopoda ctnna, sp. n. 

Alls nigricunti-brunnois ; anticis maculis tribus subapicalibus, una ad 
angulum analem ot duabus discalibus inter ramos modiauos ; 
postiois ad basin Imte cteruloo lavatis : subtus rufo-castancis ; an- 
tick ad marginera externum pallidioribus, maoulis albis siout in 
pogiua BUperiore, sod majoribus et omnibus (praetor earn costaD 
proximara) uigro circumcinotis, macida pallida nigro circumcincta 
ud collulao flnem ; ^sticaruin dimidio dktali fasciis iudistineiia 
ochraceis trunsversis et ocellis obsoletis diacalibus notatis, Exp. 
2 - 2 . 

Uab. Guatemala, San Lucas Toliman, alt. 6000 feet {O. 
C, Champion). 

Mr. Chanapion took a single male specimen of this beauti^ 
ful species in the forest of the Volcano of Tollman, Its 
nearest allj^, so far as we are aware, is L. euopis of Costa 
Kica ; but it may at once be distinguished by the blue base 
of the secondaries in the male* The only other species in 
which this colour is exhibited are the Cofombian L. mmim 
and L. cmruleaUi] but these species are not otherwise allied. 

6. Phydedee aUacony b)>. n. 

P, TuhuloscB affinis, sed anticarum maculis omnibus pallida 
flavidls (ncc |errugineis), lineis ot maoulis postioarom dimldli 
distalis quoque flavidls distinguenda. 

$ marl similis, sed msjor ot maculis omnibus magis distinotis. 
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Hah, Mexico. Cnernairaca and Siem Madre del Sur {H, 
H Smith), 

This species seems clearly allied to P. nebuhsa (Biol. 
Cent-Amer., Ehop. i. p. 205, t. xxii. figs. 13, 14), having 
similar elongated wings and coloration of the tinder surface. 

6. Fhydodea oyno^ sp. n. 

P, otani similis, sod anticis maculLs disoalibns znajoribus ot plaga 
serioea nuUa : subtua anticis (apice exoepto) fore nniooloribus, 
lineolis ad baein et costam versixs obsoletis vix notatis ; postiois 
plemmquo grisescentioribus, maculis omnibus sicut in P. oiaiie 
sad magis distinctis. 

Hab, Mexico, Orizaba (H. J. Mwes), 

A single male ^ecimen taken at Orizaba in March by Mr. 
Elwes seems undoubtedly distinct from P. otanea. The 
latter snecies has a silky patch on the primaries divided by 
the meaian branches ; of this we see no trace in the insect we 
now describe. P. aopolia is more like P. cyno as regards the 
spots of the primanes, but beneath those wings arc much 
more distinctly marked and thus agree with P. otanes. 


7. Myacelia auletea^ sp. n. 

Alls nigricanti^brunneis, anticis ad basin pallidioribus, area interna 
a baai usque ad medium maxginis intemi et postids ad basin 
purpurasoentibus ; antids maouUs subapioalibos albidis purpureo 
cinctis : subtus fere omnino ut in Jf. cyamnihe^ sed antids ad 
basin inornatis. 

Hab. Lower California, Pichilinque (/. J, Wdthar),* 

Mr. Walker, when attached to H.M.S. ^ Kingfisher,* cap- 
tured a single male specimen of this spcies in rather worn 
condition. So far as the coloration of the upper surface is 
concerned the spcies is a very distinct one, all of those nre- 
viously describe being much more freely marked with blue ; 
this in the present insect is confined to a small ar^ at the 
base of the wings. On the under surface M, auUte$ is marked 
almost exactly as in M, cya/nanthe. 


8. Oatticore bdeaes^ sp. n. 

0, MarchaUi similis, sed fasda anticarom magis arcuata j postids 
plaga magna discali nitenti-ameo omatis : subtus Unea subapicali 
gilva angustissima, fascia arcuata ^uxta lunulata oostam 
baud attingente ; postids lineis ommbus nigria, multo latioribos. 

Hub* Pauama, Chiriqui {Mtta, Stawlinger). 
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Dr* Staudiora hem auhmittad to us a aingle ap^unan of 
this Bpeciea, which is closely allied to 0. Marohatii^ but can 
be readily recognised by the conspicuous metallic spot on the 
discal area of the secondaries. As the true 0. MarohalU 
occurs abundantly in Chiriqui, and thence northward to 
Nicaragua, the occurrence of a second species in the same 
area is somewhat remarkable. 

9. Prepona Brooksiana^ sp, n. 

$ . Alis fusoo-nigris, fascia lata commani per medium alarum 
(latiorc in poaticis) nitente oyanea ; maoulm magnis fulvis in 
serio submargiuali positis, iis in poBticis uigro ooellatis : subtus 
dimidio basali, cxirorsum irregularitor terminate, argenteo-cano, 
linois transversis undatis uigri^*, dimidio distali brunnoo-cinereo ; 
anticis lineis transversis tribus nigris, una brevi ad oolluloe finoii 4 
altera bone angulata ultra cam per rdam extendento, iertia exte- 
riore et margine oxtemo subparalleli, punotis tribus angulum 
analem versus nigris ; postiois argenteo irroratis, ocellis duobos 
nigrb fulvo semioiroumoinctis oyaneo et olbo pupillatis, una ad 
apioem, altera ad angulum analem, fascia submarginali oommuui 
fere obsolota pallidioro in posticis intra ocellos, punotis tribus 
indistinctifl cyoneis notatis. Exp. 5. 

Ilab. Mexico, Coatepec (/, Brooks), 

A single female example of this beautiful and distinct 
species was captured by Mr. Brooks at Coatepec, and was 
presented by him to us together with seyeral rare or new 
jLepidoptcra, and we have much pleasure in naming this fine 
insect after its discoverer. On the uppersido it somewhat 
reminds one of E. deiphile of South-east Bras^il, having a 
similar submarginal row of fulvous spots ; but here the 
resemblance ends, for it has a broad blue stripe crossing the 
centre of both wings, instead of the whole of the interior 
being suffused with purple : the markings too of the under- 
side are quite different, ana it does not appear to be very 
closely olued to any other species. The male is at present 
unknown. 

10. JVgxma Wta, sp, n. 

Alis nigricaiitibus, &soia oommuni mediana nitente oyanea ; postieis 
maoulis duabus parvis ad angulum analem alusque obsedetissub- 
marginalibus oyaueis : inbtus serioeo-dnereo-bninneis fere imi- 
ooloribus, dimimo basali lineis pauois nigris irregulaiiter trans- 
fasoiatis ; postiois tnaeulis ad angulum analem oyaneis et ad mar- 
ginem externum sicut in pagina superiore, Exp. 4. 

Hub, Mexico, Coatepec (/. Brooks),- 
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We have a aingle male apecimen kindly given us by Mr* 
Brooks of Coatepec* It resembles in some r^pecta P. syn- 
chroma of Stauainger and has a similar distribution of blue 
on the upper surface of the wings ; but the secondaries have 
no obsolete submarginal fulvous spots as in that species. 
Beneath the wings are nearly uniformly coloured, instead of 
being divided into two tints by a sharply defined straight 
transverse line. 


1 1 . Eurygona chelea^ sp. n. 

J . E, aurantinca^ similifl, sed anticis area circa ramum medianum 
primum ot cellula fusoo lavatis, posticarum margine externo 
rofcanduto (hand angulato) : subtus pullidioribus, linea transversa 
communi in anticis fere recta, in postiois magis sinuata. 

(S adhuc ignotus. 

Hah. Panama, Chiriq^ui {Trdtsch). Mus. Staudinger. 

A single female in JDr. Staudinger’s collection differs in 
several resnects from examples of the same sex of E. auran* 
tiaca, to wliich it is obviously allied. The male will doubt- 
less resemble the allied form, but a difference must be looked 
for in the straightness or curvature of tlie common band on 
the under surface of the wings. 


12. Lymnaa gynmceoa^ sp. u. 

Alis nigris ; anticis apico flavidis, macula ad basin cocoinea ; posticis 
immaoulatis pneter maculam basalem cocciueam : subtus ut supra ; 
abdomine maculis quatuor cocoineis ntrinque noiato. 

Hab. Mexico, Cuesta de Misantla (AT, Trtf^tllo)^ 

This species appears to be most nearly allied to L. ptm^ 
but may at once he distinguished by the absence of the mar- 
ginal scarlet spots on the wings. 


13. Bmtds neaoea^ sp. n. 

Alia pallido flavis ; anticis dimidio distali, costa et linea obliqua ad 
basin nimeantibus, limbo marginali maculis duabus flavis, una 
subapic^, altera ad angulum analcm, macula rubra ad oostte me- 
dium ; postioifl margine extemo lato nigricante (linea flava ot 
altera exteriore plumb^ inoludente) cum linea basali margine 
intomo subparaiiela oonjuncta : subtus ut supra, mamiHs et Unoie 
submarginalibus mi^oriDus, lineis basahbus subobsoletis. 

Hal. Panama, Volcan de Chiriqui [Triiiaoh)^ 

Dr. Staudinger has submitted to us the single male speci* 
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men here described and figured. It has no near allies known 
to us, but somewhat resembles B.febx^ Hew. The red spot 
on the costa of the primaries, however, is quite characteristic. 

14. Emesis brimOy sp. n. 

Alia brunneis, area diaeali vix serioeo nitonte et lineolis nigris traos- 
ver«iH fero ut in E. lupina ; anticis macula quadrats ad cellulw 
finem, altora oostali ultra earn, margino extemo late maculisque 
variis ad busin testaoeis, maculis BubmargiunUbiis sex nigris. ea 
ad anguluni analora duplid ; posticis tostaceo variegatis et macu- 
Uh subraarginalibuR riigrifl iiotatia : aubtus teataceie, maculis et 
lineolis nigris undique uotuiis. 

I/ab, Panama, Chiriqui {Trotschy Mu-^. Staudinger). 

I)r. Staudlnger has submitted to a single male specimen 
of this pretty little spcciea, which has no near ally with wdiicli 
we can satisfactorily compare it. It belongs, however, to the 
same group as E. lujnnay but the markings are all much more 
clearly defined. 


15. Leimnias idmoHy sp. n. 

Alia ferrugineia ad basin paullo fuBcoaoeniioribiiact nigro freipjonter 
maoulatia : aubtus oaiieaconiibus ad margines externos ot anticis 
ad costam magis fuscis ; maculis nigris siout in pagina superioro, 
sed maculis singulis albo-duetis ; maculis subiunrginalibus quoqne 
nigris aibo-cinctis, eis vcme medians posticarum utrinque ob^- 
letis. 

$ mari similis, sed ulis fuscesoentibus forrugineo vix iinetis. 

Ilah. Panama, Chiriqui (TVotseJi). 

Dr. Siaudinger has sent us a male and female of this species, 
which is allied to L. gaknay Bates, but the wings of the male 
Are less ferruginous above, and beneath there is no submar- 
ginal rufous band to the secondaries ; the submarginal spots 
also on these wings are niore irregular, those on either side 
of the median vein being ol>soleie* 


16. Papilio oorbisy sp. n. 

P. phUenori aMnis, sed posticiyi fore ooaudatis: subtus margin© 
posticarum mneo^viresoente^ multo angnstiore, macidis suis rufes- 
centioribus disUnguendua. 

Jttah, Mexico, Northern Yucatan (Gaumer). 

We have several specimens of this form of P. philenoTf 
including both sexes. The males have a submarginal row of 
Ann. ife Mag. N. Hist. Her. 6. VoL iii. 25 
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spots on the primaries, just as in the fem^a, raihfif 
smaller ; as a rule these are not present in the males of 

P, phihnor, 

17. Paptlto omtHj sp. n. 

cJ . pMemin qnofjne similis, sf <1 multfi minor ot ali« nitide ct&m** 
]fsc< nliornmfl posluis ticaiidat maiuliw ftubmargmaUbnB 
rofundatis M ]jure tlbis. subtu« postioin a marf^me naquo ad at^l 
lulam nitidf (\an( niatulw buib Batuiato iubn«. 

y man Mniilis, scd maculiH otnml>uB majoiibus ot lua^jis distuiftis. 

llah, Mexico, Ibes Marias Islands (hann). 

Tins i*-* aNo a foim iif P, jihilenoi ^ piobaUly peculiar to the 
Tics Manas Islands; as in P. roihis the tails of the secon- 
(lanes are not devf loped, but it (hffeis froni that species in 
tlie l)luor tint ot its wings, the s]M>ts of the hind wings being 
of a clearer wliite ami further from the outei margin, ami 
beneath the inetalbe blue margin of tbe secondaiies is iniudi 
wider, extending ii]i to the cell. On the (qiposife mainlaml 
at Acapulco and Mazatlan the true P. phUenot is found. 


XL. — D(ihcriptio?i of a nejo Sptctc*t of ihf* HinqnUir Lepido- 
ptfrons (hnu*i Mastigojihoius. Hv A. (J. lluriJCU, F.L.S 
F Z.S , ic. 

Thu genus Ma^licjophoms was founded by Poe) (Cent. Lej) 
Cuba, pi. viii.) foi tlie leception of a small Deltoid moth— 
M, j^arra. 

This genus, iricoirettly quoted by Gudnc'H‘ and Walker as 
MnaUjgophora (/jkV) . is cbaiacterized by extraoidmarily elon- 
gated, ledexcd, and fringed palpi, slender antennas with well- 
defined conical joints, the anteiior angles of which are fur- 
nished on each side with a delicate short hair, and tim tibise 
of the anterior legs teiminating in a dense pencil of short 
hails; the last-rnentioncd character and the entire instead of 
angulated pnmaiies seem alone to distinguish it from Palthis^ 
Ilubn.,s=: ClanpHOy Oudn..= J/arc/ara, Walk, 

The species now to be described is allied to J14 lycayusali$ 
of Walker ePer/w/a? niomtiohahs oi Felder and Itogenhofer, 
fiom Venezuela, but differs in its much deeper colourings 
narrowei and simply white-edged reniform spot, simply angu- 



lated bisinuated {loitmedian band, and promin<ftit macuiar 
blaek diacal stripe on the nrimaries, the darker-bordcred and 
more distinctly palo-banaed secondaries, and the fleatuoos 
instead of angular, regularly densely fringed palpi terminating 
in a shorter brush^boaring joint* 
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Pi inianes dark givyisli piceuu'^ ; a slioi i aichrd irregu- 
lai black lino, oxtoinally with oohreous, o1(>m‘ to tlio 

base; an uno<|ually trisinuated, o\toinally black-bordered, 
oclnvous line u1 about tin* basal lourtli ropresi‘nting tin* inner 
limitation of the central belt; a tncolimred angnlat(*(l band 
dcrth-eolour, black arni ochreous, iminodiati'ly bjiyond tin* 
middle, impinged upon by the reniform spot and representiuj; 
the outer limitation of the eeutral b<‘lt ; orbicular spot repre- 
sented by a pure wliitc dot with black margin, in the miadle 
of the diHCoidnl cell ; venitorin spot nanow, angular in front, 
brown, almost entirely e<lged with pure white, as to repre- 
sent an irregular white R ; a lilack patch from just above the 
angle of the postmedian band to a slender and indistinet 
undulated ochreous diH{5al line, which bounds a series of large 
ami for the most jiart conHuent black spots, which form a 
bisinuated band fiorn apex almost to external angle ; a mar- 
ginal series of small subconfluent black spots, followed by an 
ochreous line at the base of the fringe • secondaries smoky 
giey, the extcnjal third much darker, bounded internally by 
a pale diffused stripe and traversed by a slightly dentate- 
sinuttted whitish line ; a marginal aeries of WacK lunulcs, 
followed by a yellowish-white line at base of fringe : head 
and thorax dark piceous ; palpi oehraceous, the fringes tipped 
with black; abdomen smoky greyisJi brown, darker towards 
the base, the segments edged with whitisli ; legs blockish, 
banded with oehraceous or yellowisli white above, whity 
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brown below, Primai ica below grevUh fuliginoiu, witli a large 
apical costal black patch, traversed by a zigzag ochreoaa lino 
and preceded by an ochreous natch divided by an arched 
blackiali stripe; costal border oenreous, witli two short black 
basicostal dashes; a blackisli dot at the end of the cell; 
marginal dots and fringe nearly as above : secondaries vvhity 
blown, costal and external areas slightly saiidy^ irroratel 
with blackish ; two black dots in the cell, followed by a black 
spot at the end of the cell ; three parallel, zigKag, dark grey 
stripes beyond the middle ; a marginal scries ot triangular 
black spots ; fringe brownish, traversed hy two grey stripes : 
base of jialpi Ixdow blackish piceous : body below greyish 
brow'n, venter with paler edges to the segments. Jbxpanse 
of w mgs 34 milhni. 

The specimen was from Gordon Town. Mr. Fawcett, 
Diieetor of Public Gardens, Jamaica. 


XLI. — Descriptions of two new Cohoptera tn t/ie Ihitish 
Mubeum (Biiprestidas and Ilutelida^). Ity Chakles O. 
Waterhouse. 


Butelito. 

Anoplognaikus aumns, 

Oblongo-ovdlifl, politus, aureus ; eapite tenuitor punctate , ore, an- 
tennis }>edibu8(juo testacois. 

Long. 15 millim. 

llab, Queensland. 

This beautiful species most nearly approaches my A, par- 
vnlu8^ but is still smaller, rather more convex, and entirely of 
a bi assy-gold colour without any green tint. The head is 
finely and not veiy densely punctured ; the clypcus is trans- 
verse, obliquely narrowed in front, with the angles only 
slightly prominent, the margin reflexed. The thorax is almost 
impunctate, less angular at the sides than in .4. pai*vulu8^ and 
the base and anterior border are only margined near the 
angles. The elytra have only one or two lines of punctures 
at the sides ; the margins are not reflexed at the middle. The 
nygidiuin has a few distant punctures ; the apex has some 
long pale hairs. The mesosternal process is considerably 
longer than in A, parvulua. 
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Tlu» BpeciVs ifl, 1 believe, well known, and I have been 
told that it is described ; I have, however, searched in vain 
for any description of it, and it hy any unfortunate accident I 
have overlooked it, or it is in any paper which has not come 
into my liands, I must apologize beforehand for making a 
synonym. 


Bnprestidss. 

Htemocera Ilunteri, 

Nij^rn-cyanen, nilida; thoruco ciebre punctate, aiitice foveolato ; 
(‘btris (aHtaneo-fla\is, atiijito.punctatis, macula oblj<iua subhume- 
rali apirequo riigJO-e\ aucis. 

Ijong. 1() 10 jin. 

Hah, East Atrica, llasailand (//. 6\ K. Hunter, Esq,) 
Form of S, orissa. The thorax has the punctures at the 
l)aK‘ small and sligliily sepaiated from each other (the inter- 
vals flat) ; tov\ard8 the fiont the punctures become gradually 
laiger. but aie vciy iir(‘guhu, the intervals convex, varying 
in width but not costifoun. Tlie elytia liave lines ot rather 
small but dintinct punctures, the intervals arc very finely and 
not closely punctured ; the apex is coarsely and closely punc- 
tured j biownish yellow, with the apical third blue-black and 
with an oblique bluc-black patch below the shoulder, the 
blue-black colour being continued along the margin to the 
apex. Abdomen coaibcly and closely (but not deeply) punc- 
ured. 


Sternocera Ifunteri^ vat, fuectaia, 

I'his differs from the foregoing in having the elytra less 
regularly punctured in lines, and it lias a broad blue-black 
band near the base, not extending to the margin. The apical 
area is blue-black, but the line of demarcation, instead of 
being nearly straiglit and ascending as it approaches the 
suture, is insinuate and descends at the suture. The abdo- 
men is less deeply punctured. 


XLII4 — Notice of a new Ftehfrom the lesik Kul (Dipty- 
chus Lansdelli). By Dr. A. Gunthkr. 

The Bev. H. Lansdell has discovered during his recent travels 
in Central Asia a new species of the singular genus 
chus. one of the most characteristic forms of the Central- 
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Asiatic fauna, in the Jssik Kul or one of its affluents. This 
is the fourth species known at present of this genus. 


Diptychus Lansdelli, 

1). 11. A. 7. P, 18. V. 10. L. lat. 80-90. 

Nearly the whole body is naked, the parts above the lateral 
line being (juite scaleloss j but there are a few scales l>etween 
the lateral line and the root of the pectoral fin, a few scatten^d 
scales on the abdomen, and a series of larger ones running on 
each side of the vent and the anal fin. The scah's of tin* lateral 
line are distinct enough in its anterior part, hut rudimentary 
behind. 

^i1ie ])ody is low, loach -like, its grcat(*sl depth being only 
<ine sixth or nearly one sixth of the total length (without 
caudal) ; the length of the head is contained four times and a 
cjuarter in it and exceeds the length of the caudal peduncle. 
Interorbital s])ac<* very broad, its \\ id tli being equal to the 
length of ilie snout. The diameter of ilie eye is one sixth of 
the It'iigth oi' the head and rather less limn two thirds of that 
of the snout. Mouth seiuieircuhtr, quite at tin*, lower side of 
lli(‘ snout. Parlnd about as long ais the eve. The dorsal tin 
is ns long as high, its origin being equidistant from the eml 
of tlie snout and from the end of tiic caudal pedunch*. Caudal 
fin detq)ly forked. Pectoral fin reaching to tlie origin of 
the doisal, ventral fin neaily to the vent. The outer ventral 
ray is opposite to or a little behind the last dorsal ray. 

'^I’he upper two thirds of the body of this species are 
e<jvered w ith deep black s{K>ts, tiic largest of which are half 
the size of the eye. 

The largest of the specimens is 12 inches long ; its anal 
lays are covered with seasonal epidermoid tubercles, arranged 
in a scries along eacli ray. 


XLllI . — Description of a new Dai from the Gambian 
By Oldfikld Thomas. 

Vesperugo (Fesperus) liendatliy «p. n. 

Crown of tlie head flat, scarcely raised above the level of 
the muzzle ; muzzle broad, the glandular prominences much 
swollen. Ears short ; laid forward they reach barely more 
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than one half the distance between the eye and the tip of the 
nose ; their inner margin straight^ tip narrowly rounded off, 
upper third of outer margin straight, middle third slightly 
convex, basal third with a marked lobe separated by a notch 
opposite the l)n8e of the tragus. 

Tragus of alH)ut the same breadth from base to tip, its 
inner margin evenly Imt sligUtly concave, its tip rounded, its 
nuter margin evenly convex, its base wdtli a triangular lobule; 
wlien laid forward its tip reaches to bv*tvveen tlic posterior 
can thus and tlio middle of the eye. 

Pads at tin' bases of the thumbs wiarccly more marked 
than usual, but the soles of the iect broad, swollen, and 
wrinkled, projecting pofttcriorly behind the level of the origin 
of the calcani'um. VVlngs from tlie metacarpus close to the 
base of the toes. Calcancum reaching about halfway from 
the heel to the end of the tail, its tip forming a small pro- 
jecting point like that found in V, Daifhentoni • postealcaneal 
lobule distinot, l)Ut rather narrow. Tail involved in the 
iiiteiteinural membuinc to its extreme tip. Penis with a 
distinct bone. 

Fur scarcely extending on the membranes except on the 
inleifemoval in tlie centre below. 



Vetificntf/o BertMi, f/, twice natural si*©; eppr incisors, 
ttiuch mafcnitied ; b, of right aide, outer view ; <*, of right aide, buccal 
view ; </, of left aide, front view 

Colour of body, above and below, of the skin of the forc- 
aim, digits, and legs greyish brown, of the membranes every- 
where white, the reticulations well marked. 

Tfcfh, — Up[)er incisors (figs, or at least the outer 
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pair, quite different from those of any other member of the 
genus. The inner one with a large secondary cusp about 
halfway up its posterior edge, and tlio hinder edge of 
the main cusp, above the secondary one, markedly sinuous, 
as though the tooth were occasionally trifid (fig. A). Outer 
incisor well developed, triangular in section at the base (see 
fig. r), its angles cacli with a cusp, the antero-internal 
bearing the long main cusp, three fourths the height 
of the inner iiicisor ; cusp on the postero- internal angle 
about half the height of tne secondary cusp of the inner 
incisor; cusp on the external angle minute, but quite 
distinct (fig. ti) ; posteio-cxternal side of the tooth close 
to the base of tlie cafiinc (fig. r). No trace of a minute 
anterior premolar; large prernolar pressed closely against 
the back of the canine and leaving no room for another tooth 
between. 

Low er incisors trifid, overlajming, placed at right angles to 
the direction of the jaws. 8iTond low^er prernolar two thirds the 
height of the canine, and first prernolar two thirds its height. 

Dimensions of the type (an adult male in spirit) : — Head 
and body 50 millirn. ; tail ; forearm 80 (—1*4 inch); 
licad Ki'T); muz/Je to eye 7*0; ear, above crown 9*0, from 
base of external margin 18’0 ; thumb, including claw, 0*2 ; 
b)wcr leg 18*6, 

8’he type specimen of this most interesting bat was obtained 
by my friend Dr. IVrcy Jlerjdali at Bathurst, on the lliver 
Gambia, and I have much pleasure in connecting bis name 
with it. 

Vesj^ertiffo liendallt presents a combination of characters 
which prevents it falling into any one of the subgencra of 
Vesperugo as recognized and defined by Dr. Dobson (Cat. 
Chir. B. M. p. 184), But I am far from rej^arding it as 
representing a new subgenus, and Only consider it as showing 
that lle^peroptenm^ Peters, in which a j)cnis-bone is present 
and the outer incisors are minute, should be amalgamated 
with Vesperus^ in wliich there is no peuis-bone and the outer 
incisors are well developed. The swollen and probably ad- 
hesive hinder pads of this species give it a second point of 
resemblance to V, IIe»p>eropUnuB^^) VlanjbrdijXiohi^^i but, 
as Di*. Dobson has shown, this character is not one on which 
generic or subgeneric division can bo based. 
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BIBLIOGRAPHICAL NOTICE. 

Manual of BrItM BirtUt, By Howard Haundeus. Parts I.-XII. 

London; Gurnoy and Jaokson. 

When tho fourth edition of Yarrell’s ‘History of British Birds’ 
was brought to a conclusion four years ago, the chief drawback, 
in the eyc*8 of many, was its costlinoss, due in a great measure 
to the illustrations. It was o\idcnfc that with tho successors of 
Mr. Von Voorst, the propriet/ors of tho blocks, must rest tho pro- 
duction of a chea|)er book, in which the bulk of tho matter should 
he inc*orporated in a smaller compass ; hut it was doulitfiil whether 
a ])lan could evolved at once satisfactory and remunerative. 
However, by strictly limiting tho ai tides on each syiecies to two 
juiges, inclusive of the woodcut, it was found that a volume of sorao 
800 pp. might bo furnislud at the price of about XI ; and, though 
this mctluKl was sure to carry objections on the score of brevity to 
the minds of a certain class of critics, wo cannot but think that all 
is included wliich is ner*<'H.sary tor tho rcadeiu to whom the work 
apfieuls, while the result has ]»roved e<]ualiv creditable to the energy 
of the aullior and the enterjirise of the publishers. Excellent alike 
in ht>lc and matter, it ought to be in tho bands of every lover of 
birds, and should take the place of several inferior books on tho 
subject now lieforc the public. Since last April twelve ports have 
bi'<*n issued, the niontlily ajipoarance of which has been cborao- 
terixed by the utmost regularity. 

No better model on which to btuk) tho work could have been 
adopted than that offered by Prof. New’ton s iKui^ion of the fourth 
edition of “ Yarrell ; hut, on comparison, it is quit© obvious that 
the subject of our present notice has been completely rewritten, 
while the arrangement also differs somewhat, tho system followed 
being in tho main that of tho British Omilhologista’ Union List, 
which has at least the sane lion of authority. 

Migration reports are rospoiisible for much fresh information, and 
tho author has evidently availed himself of the writings of Bogda- 
now, Biichnor, Giglioh, Grondai, Eischer and v. Peheln, Meuzbicr, 
Pijcvalski, and NN'ingo. Aidi^l by these and others, the range of 
perba|>s half our species has been more or loss extended and, in some 
cases, correoted; that of near allies has been elucidated or more 
accurately defined, and the lines of contact sketched out. The 
species fibred ns new are the Isabellinc, Biack4hroated, and Desert 
Wheatears, the Barred Warbler, tho Wall«Creeper, the Needle-toiled 
Bwift, and the Lesser Kestrel ; while tlie Marsh Warbler, the Red- 
throated Pipit, the Bed-neoksd and Egyptian Nightjars, the Ameri- 
can Groen-winged and Bine-winged Teals are inserted without outs ; 
but the Ht.-Kilda Wren is only mentioned to be dismissed. The 
Martih-Harrier, Goshawk, and Merlin are also figured afresh. Among 
our rarer visitors we notice further examples of tho Yollow-brow^, 
Rufous, Icloriuc, and Great Rwd-Warblcrs, tho Wator-Pipit, the 
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(irey iShrike, tho Uod-brca$ted Flycatcher, tli© lilack-Ueaded, 
KuHtic, aim Ortolan ItuntiiigH, the Great White Heron (Seotliiud), 
the Uudd}’ Hheld-Duek, the King Kider, and the Harlequin Duck, 
On the ether hand, the following ^peeieH are omitted, with tho 
exco]»tion of brief notices (not alwayn under the eorrt^[K)nding 
geuuH): — the (Jold-vonted 'rhruKh, the Puqdo Martin, tho rarrot 
and Ameriean White-wingisl Orohabills, the Hed-winged Starling, 
the Beltod Kingfisher, the Yellow-hilled Cuckoo, the Swallow-tailed 
Kite, the Canada, S)»ur-winged, and Kg>|>tiHn Gcchc, tho Poliah 
Swan, and tlu‘ Ihwscnger Cigeon. The only vignettes retained are 
those of AntliiU'i yeojJiron ju'rcnojUeru^ ( jiiv.), the head 

and foot ot the Nightjar, and the foot and breast* bone of the Swift. 

Stronger prcMd* is a^lduced of tlie HjxMnfic identity of the various 
Dipjwrb, a Aoung Bittern in the down is reeorded from Norfolk and 
asiMsimen (*1 Aust r fri/thropftx ivnm Northniiiberland, the nesting 
of tlie Brambling and the ruitail in Siaitland on one oceasion, and 
of the Snow- Bunting on t\io, is subshintiated, the Kestrel is stated 
to huv(‘ built on the ground and SjaambillH on trees at Fulham, and 
llio recent irruption of the Sand^Grouse is dnh chronicled : while 
eiitieal distinctions between tb<' species are not nnfrequontiy itali- 
cized, and neN\ details abound \Aith regard to tixxl, habits, inU^r- 
breeding, nnmbei of bromK or eggs, and time of nesting. Tho din- 
tribntion of many birds in Britain is also ( ouKiderablj at varianeo 
with the older rocoids, notably that of the Marsh-Harrier in 
Scotland. 

Ah errors wv may mention the omission of meusurement'^ in the 
Wall-Creeper and some confusion of language in resfioet to tlie 
Cuckoo’s fo8ter-puront><, while wt are sorr) to see tho American 
l*/(rtropheu(t.v substituted for l^ln'irophatm. 


PllOCEFDTNGS OF LEAKNED SOCIETIES. 

(JEOLOtilCAL SOCIETY. 

December 10, 1888.—W, T. BlanfoiHl, LL.T)., F.K.S., 
President, in the Chair. 

The following communicutians were road 

1. “ Tri^fomcnmis, a new Genus of Crlnoidea from the ‘ Woisser 
Jura’ of Bavaria, with description of a new 8i»oeies, T. Uratu$; 
Aj)|)endix I, Sudden deviations from normal symmetry in Neocri- 
noideu ; and Appendix II, MarmpiUn teHiuthnarius, Rehl., bo .*^ 
By F. A, Bather, Esq,, B.A., F.G.S. 

This genus is pro|>osed on the evidt'ace of two calyces in tho 
British Museum (Natural History) which were found among speci- 
mens of fCupenlacrlmiB from Streitberg. The species of Stt^jenia^ 
irumx, rh}^ll(nrinm, and Trujonoennm may be arrangtsl in a scrios 
which IS apparently one of evolution, llie present genus is there- 
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fore k» be placecl with ilu' EugeniueriiiiduD, ulthough iIh cliaruc'lert^ 
urc not those at* the funiily h» h('i*etofore defined. This is seen 
troin the following diaguosis 

Tritjonocrlnns^ ^vu. )us\\- (’alyx roughly triangular or trilobuU^ 
in MH'tiou. IIuhiiIh 4, hut one ho atrophied iim to be ahiiont invibible ; 
all fuMod into a basal ring. First rudiuls 4 ; I lie two on either side 
of the mujille^t buHiil half tlie Ki/e of the others, thus maintaining 
the triangular symmotrN ; all elosely unitetl, with each snlure-line 
ill a groove. Frooessea of radials well develo|H'd, forming spines 
homologoUH with tlu' |H‘tal8 of PhtfUocrinm \ (*\eept the adjacmit 
jirocesta^ of the smaller rudiaK, which only form a ininuUi ridge. 
Articular t>urfae<' of radials curved gently inwards and upwards ; 
muscular impressions indistiuet or alisent ; no articular lidge ; no 
eanal-ajH^rturo. Arms unknown; ? n»preHented by tleNhy ap|M.*n- 
(higi’s. Cal}eul cavity eontmned in first radials; witli small round 
M^niral ujKTture, mui rounded by a rim, whu‘h is the only relic of a 
muscular attnolimout. Stem unknown. 

The two calyces belong to the same species, \ i/.. T. sp. nov. 

--Ctihx rather more elongat<‘ tlian in the known speeies of 
irintfn : basals ornamented willi minute granules ; ladialK ornamenkHi 
With similar granuleH run into lurved ndges, wiueh, owing to their 
ditfiningintensit), givt* an imbricated appe«iraruv ; sjiinw triangular 
in section, with the base ot the triangle dins'ted inwards, the apex 
(mtw'Hids, the Hugh's often rouiidi'd. 

The differentiation of Tritjonoenmts from the central Kugenia- 
erinid tyjH‘ has bocai effected on the one hand in aeA‘ordance wdth 
tho [irinciplos of ** Degonoration,’* “ Ilevorsion,” and “ ITsc* and ihs- 
use’’; while, on the other hand, it exemplifies c'ertaiii methods of 
c hange in orgaiiie forms, which may bo refom»d to the categories 
of ( 1 ) Nport, (2) Hypertr()t»hy and Atroph}, (M) Fusion and Fission. 
Thug considered it is of unique interc'st among Frinoidea, Au t‘X- 
uniination of tho variations in symmc'try prescMited liy the Kchino- 
denmata suggosts the conclusion that the IVutameroiis t)pc was 
origimilly cwolved from another sjstc'm, or at least Uiat it w<u» 
solcMited from among other variations, that it has Hurvi\ed, and that 
it haft been kept truc‘, as Wing tho fittest. 

AjijHmdiK I. Sudden chwiations from normal symmetry in Neo- 
orinoidea. 

A colh'ciiou of inetaneoH from iirevious authors, with a few addi- 
tioiiii, the whole illustrating the latUir jwirtion of I ho paper. 

Appendix II. On M (umt piles tesiadhi(imt<s^ von Scldotheim, sp. 

A synonymy of tho gonug Mtvvmpitss \ it contaiiih but one known 
HiioeieA, ami all other names mu«t yield to Uiis one. 

2. On Airh<coC}f(ithm^ liiilings, and on other (iencra allied 
ilu;ref /0 or associated therewith from the Cambrian Strata of North 
Amorica, Spain, Sardinia, and Si*otlttnd.** il>' Di. (i, J. llindo, 
F.U.S. 

A 1 ‘ovision of the lypo HjMHumeiig of the three specno^ included by 
.Mr. Hillings in the genus Arrho^vifatlnis shows that each of the 
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apociee roprcaents a distinct genus. Arofyxoeyaikut profmdm^ 
having been selected by Mr. Billings in 1805 as the typical species, 
was retained os such, and the characters of the genus, as shown in 
this species were defined ; utlaniicus^ Bill., was made the type of 
anew genus, S^nroc^athtis ; and the third species, Arch, rntn^a- 
nensUt, which proves to be a siliceous sponge, was included in a 
new genus, Archroaryphia, 

Including the genera allied to Archf^ocj/afhua, described by Meek 
and Borneraann, the following cemstitute the family Attcn.KfKJYA- 
THiTS.®, pro|)oscd by this last-named author ; Ard/ictoei/afhua^ Bill. ; 
Ethmophylhnn^ Meek; Coacmocyathm^ Born. ; Anitiomorpha^ 
Bom. ; PnHophnrftra^ Bom. ; and i^piroctfathua, g, n. 

The genera of this family are eharactcn/.nl for the most part by 
turbinate or subeylindrical forms with stout walls enclosing an 
interior tubular or cup-shaped cavity. Their skehUous are of car- 
bonaU* of lime in a minutely granular condition. The walls in the 
first four of the above-named genera consist of an outer and an inner 
lamina connected by vertical and radial septa ; dissepiments are 
generally present between the septa; save in the genus Ant?iO^ 
morphit, the outer lamina of the wall is regularly and miimtoly 
perforate, and the inner lamina and 8<*pta are likewise cribriform ; 
Ethmophyllum is particularly distinguished by oblique canals con- 
necting the interspaces of the ^\all with the central cavity, 
Cosclnocyatlim by transverse, iH*rforate tabula\ and Anfhumorphi 
by the apparently imjierforato character of the surface-lamina) and 
septa. PntUipharHra and Spiroeyathm aie either non septate or 
veiT obscurely septate; their skeleton consists of anastomosing 
laminic and fibres ; in the latter genus the lamina) are remarkably 
thickened by successive secondary deposits of oaloareous malarial. 

The Archmocyathime are regarded as a special family of the 
Zoantharki acleroUermata, in some features allied to the group of 
perforate corals. The family is restricted, so far us is known at 
present, to the lowest fossiliferous zone of the Cambrian strata, that 
characterized by the genus OUtieUm^ Hall, and it occurs at Anse-au- 
loup, Labrador; Troy, New York State; Nevada; in the Sierra 
Morena, Spain ; and in the south-west of tlie Island of Sardinia. 

The genus Archmacyphia^ based on Archmeyathua 
Bill., is shown to be a Uthistid sponge, and Eiptcrelln^ g, n.^ baaed 
on OakUhium (?) paradoa'icum. Bill., belongs likewise to the same 
group of sponges. The genera Caktihium, Bill,, and Tru^aponytn, 
Bill, are also undoubted siliceous sponges. Those various sponges, 
which were either included in Arehceocyathua by Mr. Billings, or 
regarded as allied thereto, have no relation whatever to the genus, 
or to any mernhor of the family in which it is included. They come 
from a higher geological horizon, the Oaloiferous formation of the 
Canadian geologists, which is probably the summit of the Cambrian. 
They occur in the Mingon Islands and in Newfoundland. Atch(B<h 
scyphia and CaXathium are present in the Durness limestones. 
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January 23, 1889.— W. T. Blanford, LL.D., F.R.8., 
President, in the Chair, 

The foDowing commimioation» were read : — 

1, “On liemaiiis of Eocene and Mesozoic Chclonia, and on a 
Tooth of (?) Ornithoims,^^ By 11. Lydekker, Esq., B.A., F.U.8. 

This communioation treate<l in the first place of remains of Chelonia 
from the Cambridge Greensand, Wealden, and London Clay. Firstly, 
Rhinochflys^ from tlie Cambridge Greensand, considered to 
indicate a Pleurodiran type ; and four new specific names were pro- 
posed, viz. It, fiMcrorhina, 11, hntct^jfrhina, U, and li,canta* 

brifjiensis. From the same dejmsits a skull was described which 
was considi^red to indicate a new species of Cheloiu^ for which the 
name (\ Jesnoni was ])roposed. Other lemains of rnanne Cho- 
lonians from these lK*ds were regarded as indicating a Turtle allied 
to the Lr>ggerhcad, and wore provisionally refernid to the genus 
Lytoloina^ as L. Mntahrifjirn^, In the course of tlie description, it 
w’os proposed to replace the name Euvlastca (preoccupied) by Lyto^ 
loma. 

Of other Chelonidie, the new generic name AnjillocMya was pro- 
posed for Chelone cttnaicepa^ Owen, of the Lriudon Clay, which 
would also include some other forms from the same beds. 

A shell of a PUa'mheh/a from the Wcaldon of the isle of Wight 
was regarded as indicating a new species, which w^aa named 
P, BroduL 

It was also shown that (d^Ume yujana^ Owen, of the London 
Clay, did not belong to the Chelonidm at all, but indicated a spooioa 
of the genus Paeplwphorua — a member of the Derm atochel} did®. 

The next section of the paper described a peculiar mandibular 
symphysis from the London Clay, which was taken to indicate a now 
genus of ('helonia, to l>o named Dmfickelya ; and it was suggested 
that Kmya Delahechci, Owen, might be the same form. 

The paper concluded with a notice of a tooth from the Wealden, 
of the same general type us one previously referred by the author to 
Omithopm \ and it was shown that tec^th from the Porilandian of 
Boulogne, which had been described as Neoaodon and Vaulodoa^ and 
regarded as Iguanodont, wore likewise of the same general tyf>e. It 
was also shown that Cardiodon, Owen, from the Forest Marble, 
belonged to the same group. 

2. “ On the Dontition of Ltpidviue Wagn., as indioatt*d 

by specimens from the Kimeridge day of Shotover HilL near 
Oxford ” By K, Etheridge, Esq., F.KS., F.G.S., and H. Willett, 
Esq., F.G.8. 

The pai)er commenced with a list of fourteen species of Lepidatug 
known in England, from beds between the Lias and Upper Chalk 
inclusive, and an acvcount of the range of the Lepidosteoid fishes 
from Permian times to the present day followed. The occurrence 
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of separate (eeth of 

Ag.), in th(' KrtM/f/ra-vliyahf /.one of Shotover and Klmeridge ha^ 
lieen j)reviously rocorded ; )>ut in tlie prewioit communication four 
Hpccimcns of jaws containing tooth won' noticed. 

1. Comprises the upper dentition ; it Uclong-i to the same 6]ieei<‘H 
and, [KiRsildy, to th<* same individual as No. IV. Eightfnm teeth 
rK'Pur in its two fragnnmtH. 

IL Ckmtains two teeth, an upper and a lc»we‘r, Indongiiig t<» the 
same spociw as No. IV. 

HI. Probiihly the rigid dentary hone, appears to ladong to a dis- 
tinct sjH^cies. It is very porfeet, and exhibits sixU^en t^*(‘th, of wliieh 
the sueo<'SHoi‘a of six are exposed on the undersidi'. The marginal 
series compriscis the seven smalh^st teeth, those placefl most in- 
wardly being the largest, (‘ouipared with t luMboitai v hone ot tln»se 
H|KH'ios of which that clement is alremly known, the fossil approaf'hes 
most closely to Lif^’ulohix Wagn., hut Jhe bone is broader 

in proportion to its b ngtb, and the teeth are nion' numerous. 

IV. Cones]>ondH undoubtedly to lApiilofm anf.cMue.s, Wagn. The 
dentition of this hp(H'imen diM'S not, however, a])pear to Ixdong to 
the left upper jaw, hut to dentary bone. Its upi^^r surface 
contains seventeen tcc'th. and the loww, or ftucccssional, con- 

sists of llft(‘en,«'d2 in position. 


MISCKM.ANEOUS. 


NVic 'I ' r i < 1 lojitery gi( la* 

Whkn 1 wrote my paper on “ Nt*w Trich >pterygidjc ’* (Ann.^V Mag. 
Nat. Hist. March ISS!), pp. 18S lt).>) I supposixl that the labels 
bearing the name “ lilumonau/’ attached to all the spoeimens 
received from Jlerr E. lleitt<*r, referred to their captor; but I have 
since discovered that they refer to the place in which lie nH^idi'd 
and not to the man himself. 

In conse<juenee of this mistake (he following errata have ocimrred, 
vi/,. : — 


P. ]0], linos o »V 0 iVoiu tnp, Jor “ made h> Ib^rr Hlumenau in 
HiMzil ’’ rvitfl ^*from H]um4«nau in Hrazil.” 

V. Itn,lmc22) 

P* Ht'rr libnnonau’' r^ntl ‘‘near iJhimctmu/' 


IMIKI, „ 25] 

Gumley, 

March 2d, 18?^0. 


A. MATruRws. 


Oa (tome new Entomophthoreie. Hy M, A. Giaku. 

11)0 species of Entomophthorew are inucli more niuiK^rouH than is 
generally supposed. During the last summer (IHHH) 1 obseiwl 
some now forms, of which I may indicate the following, which will 
shortly be figured and described in more detail. 
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J . Er* f0mnj}hihi)rn mcvh 0 ri n a . 

This spc'citvi whh collocted thin summer in tliedmio of AmblcUmse. 
If is ptiniMilic in tin* cati'rpillur of EnrheUtt .htcohett^. That 
\\hirh is «lua^H common at \Vin»oivu\, was wiy aliuiidant this year, 
and noarlv all tho c\am[)l(‘8 of Snu^lo Juroh^tuf^ var. atndic/tiut, 
were MO infesU‘d hy it as to lie almost denudod. I have met with 
tin' Enttiiuophihoni ^ howe\er, only in a spai'c of about !itl S(|iiar(* 
m»‘tn‘K, Tile d<*ud pillars wme attaelu'd to tin* hninchoH of the 
^roundMi'l ^en(‘rall\ w ilh the Insid dovvinv aids, hut also not unfre^ 
ijuentlv in the normal position. 1'he eonidinii spores form small 
masses of HiuM'harine aspect upon the hairs i)f the infested eati'r- 
])illors. 'rhe\ measure IT-lS^i in their lirgc'st di.imetm' and are 
pyriform. The ZN^jospores, whii a are v(‘r\ almndanl in the interior 
of the caterpillar, hn\e a ver> thick wall; the\ art* irrefiularly 
spherical and -1 fi in diameter; tin* h\ pha* nn'asun* 7 10 ft. 

2 . Entf^inojihthunt . 

T^ast July tho caterpillar of P/nsm (faimua eaustsl eouhiderahlt* 
ilamuj^o iu tho departmt'nl ot tho (Mier, espeeialls at llerry. ( ttit ol 
about fifteen catorpillai's sent to nn* from this locality kin duiin;; 
their jounnw or soon alter their arrnal manifested a parasitic 
diwase winch 1 at first attrihiited to a UafrtfltH but which is dm' 
to an Entomophthora. The cab*rpillars attacked ]>resmit a velv(‘t\ 
aspect like that of certain plants with succulent hairs; furtlior, the 
tufts formed by tho hyjdue f^;i^e tlie iutej^unicnts a wrinkhsl and 
venuiculate aspect. An Acaiiaii nearl) allied to 'Ptfroplp/ditiH mipu- 
fikphanus^ Megnin, is very abuudniii upon the iufested catorpillars 
and probabl} assists in tho propagation of the funguK, of which it 
trunsports conidia. Homo oaterjiillars we.re insisted by a Dipterau 
(Kxoristu vuhjavi^ ball.); they w'ore not attacked by the Entomuph-- 
fhtrn. 


if. Mrtarkiziuiu chnfsorrhfti . 

The caterpillars of Upnris vhnjHorrlmty Linn., living upon the 
oaks of the Jardin dWoclimatation in the liois do lloulogne, were to 
a groat exUmt destroyed during tin* months of June' and July by a 
fungus which 1 refer to the genua M^tnrhkium, Sorokirie. tin* 
infested caterpillars strewed the surfaeo of tin* ground or went to 
perish against tho railings serving to onolose the anrmalrt. They 
contained unieollular liyphai of a brow^ninh colour, torminatrsl hy 
small, irregularly ovoid conidia, measuring 5 ^ iu length hy H p in 
breadth, and generally containing two reft-ingent oil) glohulewH. 
The extornal aspect of tho caterpillars was bun Htllo altered. They 
only npjHiarod to be a little indurated and shrivellenh a«d tlie baii^ 
had a slightly pulverulent asfiect. 


« ^ Journal de rAgriculture * (ilnrral), July 21, 188H, p. gp. 
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4. MeMrhizmm 

I found this curious Cryptogam upon a rather rare Orthopteron, 
Ijtjiiophyu ]pun(;iat'mima^ which lives upon olms and arrives at 
the aduit state quite late in tho season. T met with the infested 
specimens in an alley of the wood of Meudon in tho month of Octo- 
ber. They were attached to tho lower surface of the leaves, parallel 
to the median vein, and with the head turned towards the petiole. 
The mycelium of the fungus is very distinctly pluriceUular ; tho 
spores are of two kinds ; some are very small, shortly ovoid couidia ; 
the others, rather larger (0-8 p), elongate -ovoid and divided intA> 
two by a transverse septum. The fungus presents numerous 
rhi/oides, which cause tho iusoct to adhere by noaih all its ventral 
surface . — Compter Hendm des S^anc^s dt li Sot ike de 
November 24, 1888. 


On the Onyin of the Unionidm. By Prof. M. Nki^matu. 

There can be no doubt upon the |K)int that tho groat stock of tho 
Mollusca was originally developed in tho sea and that those forms 
which dwell in the fresh waters and on solid ground represent 
altered descendants of original inhabitants of the sea. But when 
we attempt to establish in dot<ul the origin of the dilferent groups 
of t-errcstrial and freshwater Mollusca wo come upon difficult ies ; and 
even if we have succeeded in recognizing the origin of several of the 
sraalliT groups, such as Adaona^ Neritina^ DrdMcna^ and Potamo^ 
mya^ this has as yet proved imiiossiblo in the case of those main 
groups which are richest in sjieoios and most widely distributed. 

In the present article it will be attempted to prove that tho most 
widely distributed and important family of freshwater bivalves, the 
family Unionidro, is descended from the marine genus Trigmia, 
Tho structure of tlio hinge is of decisive significance ; in this aspect 
Trigonia is distinguished by a peculiar type in the arrangement of 
the teeth, characterized as the Hehizodont type. In the Unionidm 
the hinge-structure is exceedingly variable ; but if we closely 
examine the normal forms it ap{K?ars that they may be referred 
without any violence to the Bchizodont iype» although certainly in 
others very imjiortunt secondary modifications occur which veil the 
original character. 

In other characters also Unionea and Trigonim show much affinity, 
as in tho structure of the branchim, the separation of the two lob^ 
of the mantle, the absence of siphons, &c. In the structure of the 
shell they show great agreement in the extraordinary development 
of the nacreous shell, the presence of a strong epidermis, and the 
arrangement of the muscular scars. It is particularly remarkable 
that in many geologically young Un\one$ of Pliocene and recent 
times shell ornaments appear as retrogressive struct ureS| such os 
occur elsewhere only in the Trigonia: in the whole domain of the 
Oonchifera . — Anaeiger Jc. Akad, Wtss, Wi$n^ January 10, 1889, 
p. 4. 
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Introduciion, 

Two local collections of Primitian and Beyrichian Ostra« 
coda were sent by Mr. J. F. Whiteaves, F.G.S., of the 
Geological Survey of Canada, aoroe time ago for my examin. 
ation ; and they have again and again occupied my leiaure, 

* Theae Hates have bem drawn with the aid of a grant from the 
Royal Society for the iHiutratian of the fiiasil Ostrao^a. 

Attn, di Mag, N. Hint. Ser. 6. Vol. iii. 20 
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being difficult of determination on account of their presenting 
passage-forms with gradational characters, some of which are 
at first sight apparently distinct enough for 8j>ecification, but, 
really failing m their distinctness, are not in every case 
easily reduced to a satisfactory serial order. On this account 
all the more definite variations in the two sets of specimens 
have been carefully represented in the two accompanying 
Plates Plate XVI. illustrates a ^adational series (nine in 
number) of true Primiii<B from the Lower- Devonian strata of 
Campbellton. New Brunswick; and in Plate XVIL figs. 1- 
9 show a collection of Primitian and Beyrichian forma, and 
fig. 11 an Isochtlinaj from the Upper- Silurian ( Lower- He Ider- 
berg) stiata of Cap Bon-Ami, Dalhousie, New Brunswick. 
The two localities are about 16 miles apart, and in each case 
the specimens were collected by Mr. A. H. Foord, F.Q.8., 
within a limited area of a few square yards. 

The matrix of the specimens from Cap Bon-Ami (nos. 24-* 
32) is a greenish-grey aigillaceous limestone (or calcareous 
shale), with remnants of brachiopods and mollusks. Those 
from Campbellton (noa. 1-2.3) consist of hard shale, calca- 
reous where shells and bones have been ; some (nos. 7, 15, 
21, 22) are brownish and somewhat ferruginous, the others 
dark grey. Several contain plant- remains and fish-bones 
and some have small gasteropoas. 

The following extracts give all that was known about the 
geology of the localities referred to when the specimens were 
collected : — 

^ Canadian Naturalist and Geologist,’ vol. x, no* 2, Decem- 
ber 1881, p. 93 — ‘‘On some Fossil Fishes, Crustacea, and 
Mollusca from the [Ijoucr] Devonian Rocks at Campbell- 
ton, N.B ; with Descriptions of five new Hpecies.” By 
J. F. Whiteaves. 

Fossil fishes had been found by Mr. Ells in argillaceous 
and brccciated limestones f [limestone-breccia] on the south 
bank of the liestigouche River, about half a mile ab>ye 
Campbellton,” Here Mr. Foord soon afterwards found 
Entomostraca, besides fish-remains, a Spirorhia^ and two 
small species of Gasteropoda* 

‘ Geological Survey ot Canada. — The Fossil Plants of the 
Erian (Devonian) and Upper-Siluriau Formations of Canada.’ 

• Mr. C. Davies Sherbom, has helped me in sorting, sketehiag, 

and collating these Canadian Entomostraca. 

t ** The rock is for the most part a dolomitic agglomerate [breccia] 
passing upwards into coarse shfdes and Sfisociated with felsitic and tmp- 
pean bl>ds/' 
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By J* W. Dawson, C.Jl.G. Ac. Part ii. Sro. Montreal, 
1882^ p. 66. Erian and Upper*Silarian Plants from the 

Restigouche River and the Baie dos Chaleurs 

At Caj>e Boo-Ami, near Dalhousie [New Brunswick^, a 
fine section is exposed of bedded doleritic traps, alternating 
with bands of limestone and shale abounding in marine 
fossils. Tliese, as determined by the late Mr. Billings, are 
characteristic of the Upper- Silurian period and of the Lower- 
Helderberg group Some of the upper beds of this series 
include fragments of fossil plants, showing the structure of 
JPrototaxttes and detached specimens of Pachyiheca {JEtheo- 
t€$ia t). At Cape Bon-Arai these beds are succeeded, appa- 
rently conformably, by a great thickness of reddish porphyry 
and porphyritic Dreccia, forming the Lighthouse Point at 
Dalhousic. 

Farther up the Restigouche River, however, in the 
vicinity of Cainpbellton, where similar rocks occur, they are 
overlain by calcareous and magnesian breccia or agglomerate, 
hard shales, conglomerates, and sandstones of Lower Devo- 
nian age. The agglomerate [breccia] and lower shales con- 
tain abundant remains of fishes of the genera Uepkalaspie 
[campbeHtonensisj VVhiteavesJ, Coccostem [ooat/tews, Whit- 
eaves], CieHacanthu$^ and //owiocantAi/a, and also fragments 
of Pieryyotm. The shales and sandstones abound in remains 
of Psilophyton^ with which are ProtoUiJcii^Hy Arthrostigma^ 
and Leptophlmum^ of the same species as those found in the 
Lower Devonian of Oasp^ Bay.^* 

I. Lower -^Devonian Specimens from CampbelUon^ 

New Brunswick* 

These are magnified 15 diam. in Plate XVI. and therefore 
look larger than those from Cap Bon- Ami in Plat^ XVII., 
which were magnified unlv 10 diam., so as to allow the 
two large forms, figs. 10 and 11, to be included in that Plate. 
For the material of the specimens (nos. 1-23} see above, 
p. 874. 

1. Primitia tnundula^ Jones, varieties. 

(PK XVI. figs. I, 8, 4-9, and woodcut, fig, 2.) 

The Prvmitim from Oampbellton are certainly closely 
allied together, and, excepting %. 3, do not differ much from 
JFVimttta munduky Jones (Ann. & Mag. Nat. Hist, ser. 8, 

• ** * Acadian Geology,* p. 579.*’ 
t fVuU of P *^ 


26 ^ 
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vol. XVI* 1856, pp. 90 and 174, pi v. fig. 23, and pL vL 
figs. 28-31; and sor. 3, vol xvi. 1865, p. 419), in one or 
other of its modifications* as described in 1865* See also 
Proc. Geol Assoc. 1869, ^ Pal. Biv. Entom./’ pp. 8, 10, and 
13, figs. I. and u. 

Primitia simplex is the relatively short-backed and P^mun-^ 
Jula the long-backed of the two well-known and most 
common of the Silurian forms of minute Ostracoda* 

Fig, 1, Fig. 2. 



rig. 1 . - Outline of F^tnifia aimplfx. 

Fig. 2 — Outline of Primitia mundtda. 

Both maguitied 8 diameters. 

PI XVI. fig. 1 (on no. 15 specimen) is an internal cast, 
oblong, with marginal rim (broken) and a neat sulcus, with- 
out thickened edges. The matrix is a ferruginous hard {shale, 
with small gasterojiods (obscure) and some plant-remains. 

Fig. 2 (on no. 5) is a very neat valve, nearly semicircular 
along the free margins, with a narrow and weak sulcus, and 
ornamented with a delicate reticulation (fig. 2 h). 

Fig. 4 (specimen no. 22) is a neat suboblong cast of 
P. munduluj but with the sulcus more forward, and less 
developed at its edges^ than in the typical form. Other JFVi- 
mitioi of soniewliat similar pattern occur with it, also small 
gasteropoda and plant-remains. 

Fig. 5 (specimen no. 10) is a short oblong variety of P. 
mundufaythh well-developed sulcus (partly damaged) and an 
extremely delicate reticulate ornament, visible on some part 
of the shell. With plant-remains. 

Fig. 6 (specimen no. 18) is a typical P, mundvda, rather 
fuller in the ventral curve than fig. 29 u, pi vl 1856, and 
with feeble tubercles at the sides of the sulcus. The reticu- 
late ornament of the valve’s surface is shown in fig. 65. 
Many other simple Primitive accompany it, also fish-remains. 

Fig- 7 (specimen no. 12). This cast does not difiar 
much in shape from figs. 1, 2, 4, and 6, except in the 
fuller outline and extent of the posterior moiety ; but the 
sulcus is more forward and its front edge is modified into a 
short swelling, going off, with a sinuous margin, into an 
antero-dorsal depression. This condition is possibly shown to 
a slight extent m fig. 6 « ; and, if so, the gradation to P 
mundula is sufficiendy strong to prevent us giving fig. 7 a 
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•epiurttte name of anv kind. There is also a fkint depres- 
sion behind and parallel to the posteiior edge of the salons; 
and this may faintly foreshadow the second (hinder) farrow 
in Bi'yrichia. As internal casts often show developments 
of local features different in degree from what are seen on 
the outside of the valves*, possibly the perfect valve of 
fig. 7 a would not differ much from ng 6 a, allowing for the 
fact of their being valves of the two different sides, and one 
being of larger growth than the other. 

Several other casts of ordinary small PrimitiiP of the iwwn- 
dula tyj)e, together with small gasteropoda and plant-remains, 
accompany fig. 7. 

Fig. 8 (specimen no. 7) is a cast with a partial film of 
shell and an obscui'c trace of reticulate ornament. In shape 
it is much like figs. 4 and 6, but the sulcus is broad, deep, 
and curved, the curvature having its convexity in a direction 
opi>08ite to that in fig. 3 — that is, curving downwards and 
forwards, not downwaids and backwards. Behind the sulcus 
there are two slight depressions, possibly homologous with 
the slight valley behind the jiosterior edge of the sulcus in 
fig. 7 a. If this be taken for granted, we are still within the 
leal range of P, mundula^ however much the sulcus be inten- 
sified. There is heie no indication of the antero- dorsal 
depression visible in fig. 7 a. 

Fig, 9 (in specimen no. 9, with fish-remains) is a crushed 
cast, with broken valve. Its special value is that we here sec 
an example of the typical P, mumlulaj like fig. 29 a, pi. vi. 
1866, reterred to above. 

2. Primitia acayhoides^ sp. nov. (PI. XVI. fig. 3.) 

PI XVI. tig. 3, shows a dark valve, straight on the back, 
obliquely and ellijitically curved on tlie free margins, boldly 
curved oehind, contracted in front, and with the hinge-line 
ahorter than the valve. The sulcus is median and strong 
(being broad and deep), crescentic, with its posterior edge raised 
into two obscure close-set tubercles. The surface bears an 
indistinct punctation. There is some resemblance between 
this form and P. a^tcordata^ Jones {op. cit 1863, p. 172. 
pi. vi. fig. 21, and 1866, p, 417), but the latter is shorter ana 
has the front, and not tiie hinder, edge of the sulcus raised 
into a little tubercle. It would be more like P. Salteriana^ 
J. (ibid, p. 172, ph vi. fig. 20 ti p. 417), were it 

• See, for instonee, Ana. & Mag. Nat. Hist. March I860, pi. xiv. figs, S 
and 6 1 and Verwom, Zeitschr. d. g, Gesellsch. 1887, pi. iii. figs. 3 and 6. 
t Tnero is too much margin in this figure. 
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coaraelj pitted, the farrow more forward, and the tubercle 
smaller. 

There are other little black PrimtitoB (some of them like 
jfig, 1) on the specimen with fig. 3, in the piece of hard dark 
arenaceous limestone no. 17. 

Fig, 3 differs from the otlicr forms on the Plate by its 
relatively large median sulcus, w^ith backward curve, and by 
its relatively long subelliptieal outline. 

Taking the relative position and proportion of the sulcus 
into consideration we may see that it is variable in the above- 
described in these respects : — 

Sulcus relatively large in figs. 3, 5, 8. 

„ „ small in figs. 1, 2, 4, 6, 7, 9. 

„ straight in figs. 1, 2, 4, 5, 6. 

„ curved in figs. 3^ 7, 8, 9. 

„ placed forwards in figs. 1, 2, 4, 6, 7, 8, 9. 

„ ,, neaily in the middle in fig. 5. 

„ „ quite in the middle in fig. 3. 

With regard to outline, all the figures, except figs. 1 and 3, 
show high (broad) valves. 

In figs. 7 a and 8, and perhaps in fig. fi, there is certainly 
a step towards the formation of a central lobe between the 
normal sulcus and a feeble parallel depression. But this 
looks more like an abortive attempt fo produce a family 
feature than such a regular progression of growth as shown 
by M. Verworn’s figures 1, 2, 3, 6, 5, 7, 9, 11, 4, 10, and 
perhaps 8, 

IT. Upper-Bilurian specimeriB from Cap Bon^Amu 

Most of these Ostracods (PI. XVII. figs. l-»9) retain their 
tests, though some (figs, 7 and 8) have only part of the 
valve. For the material see p. 874. Having been magni- 
fied only 10 (instead of 15) diameters, they look relatively 
smaller than those from Campbeliton (see p. 375). 

8. Primitia mundula^ Jones, var. (PI. XVII. fig. 1,) 

In PI. XVII., fig. 1 (from specimen no. 25) indicates the 
smallest of the Prirniim found among the Ostracoda collected 
at Cap Bon-Ami ; taken by itself it may be regarded as a 
nanw variety of P. munduh^ Jones (Ann. & Mag. Nat. Hist, 
ser. 2, yol. xvi. pp. 90, 174, pi, vi. figs. 28 and 29, and 
noticed in subsequent papers). 
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It is almost the same as fig. 1 of PK XVI., but is not so 
full behind, being more nearlv oblong, and it has the front 
edge of the sulcus more decidedly raised or thickened. 

4. Primttia cequalifi. Jones & Holl, young form. 

(PI. XVII. fig. 2.) 

Fig. 2 (from specimen no. 30), larger and of a fuller sha|>e 
than fig. 1, appears to have one edge of the sulcus raised and 
isolated as a pimple, and the other moiety of the valve is 
slightly rucked uj) ; but, seen in another light, each side of the 
sulcus appears to end dorsally in a little pimple, so that in 
this view there are two little nearly equal knobs near the 
back at the ends of the curved boundary of the sulcus, thus 
feebly imitating P, arjualis (Ann. & Mag. Nat. Hist. ser. 5, 
vol. xvii. 1880, p. 411, j)l, xiv. fig. 11). There is no pub- 
lished figure exactly like fig. 2, though P, natia^ Jones {op, 
ctL ser. 2, vol. xvi. 1855, pi. vi. fig. 22), in some degree, and 
more especially the young form of P. cornuUij J. & II. (op, 
cit. Way 1886, pi. xiv. fig. 13), have somewhat analogous 
features. Further, as the young of P, eornuta is to the 
adult, 80 })robal)ly the. sj>ecimen under notice is to the adult 
form of P, cfqualis {ibid, fig. 11), the pimple and ridge being 
near the dorsal edge and each other. 

5. Beyrichta KIcedeni, M^Coy, var. actjdica, Jones, 

(PI. XVII. figs. '3-6, 8, y.) 

As explained further on, these seem to be referable to a 
variety of B, Klmdmi^ having a considerable variability of 
lobes and furrows, as is the case with the true Klcemm^ 
but without the tubcrculation of suiface which is present in 
the analogous varieties (B, clama &c.), and wdth a strong 
marginal rim in well-preserved individuals. So close an 
analogue to the Carboniferous B, gigantea is seen in fig. 8 
that, keeping li. Klmdeni as the type, it is possible that we 
shall have to regard B. gigemfea not as a real sf)ecies but 
as vat. giganiea of B, Kfmdeni, 

Thus also another Carboniferous recurrent form and of 
specific standing is seen in our fig. 7 of the same Plate (see 

p. 881). 

Fig. 8 (from no. $17) has a decided^ Beyriohian aspect, 
and might pass for a variety of B, Klmdeni^ such as the 

a Further researoh, however, among the numeroUB speoimene firom 
Glencartholm, DumfrkMwhire; is indispensable before arriving at this eon- 
clush)u* 
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vaneties chusa &c. (Ann. & Mag. Nat. Hist. April 1886, 
pp, 364-366, pi. xii. figs. 8, 9, in which the two main 
Jobes do not taper oflT one within the other, but are thick 
below and more or lees confluent. The nearest known form, 
however, is Bei/richia giganfm^ J., K., & B. (‘ Monogr. 
Carbonif. Entom.,’ Pal. Soc. 1874, pi. iv. fig. 27, and 18o4, 
p. 88) ; the latter measures 4| millitn., the former only IfV 
millim. There is also some resemblance between fig. 3 and 
Beyrichta Jonesity Dawson (non Boll), from the Carboniferous 
Limestone of Nova Scotia (* Acadian Geology,’ 3rd edit. 
1878, n. 318, fig. 132) ; but in this figure the central lobe is 
much larger, and is surmounted by a small tubercle. 

The specimen from Cap Bon-Ami is associated with Mur^ 
chisemia, a bracliiopod, and an obscure fish-bone. 

In fig. 4 (no. 26) the confluence of the two great lobes is 
more complete than in any published variety of B. Klmdeni 
except var. acotica (Ann. & Mag. Nat. Hist. 1886. pi. xii. 
fig. 10). The middle lobe loses to a great degree the isola- 
tion due to tlie lateral furrows, especially in front and below, 
and becomes rounded. These features are not those of 
Klcpdenia Wilckenaiana*. to which species this valve has 
at first sight some resemblance. 

Fig. 6 (from specimen no. 31) has the middle lobe more 
isolated and longer than it is in fig. 4, and the front lobe 
fades away downwards, somewhat like that feature in the 
typical B. Kloedenty but still more resembling, in this respect, 
jy. gigantea above-mentioned. 

In fig. 6, however, a larger individual (from no. 25), the 
ventral coalescence of the lobes is perfect, as in var. tubercU'^ 
lata (ibid. 1886, p. 364, pi, xii. ng. 8) and in B. gigantea 
(Carbonif. Monogr. 1874, pi. iv. fig. 28) j but the middle 
lobe is narrower, longer, ana more parallel-sided than in those 
and other allied vai ieties, and much more so than in Klcedenia* 
Figs. 3-6 moreover show a broad marginal flange, which is 
not seen in the forms just referred to. 

I have a fine example like fig. 6 in a piece of dark gre^ 
argillaceous limestone, with CuoulUm. from Cap Bon-Ami, 
given to me bjj^ Sir J. W. Dawson at Montreal in 1884. 

In fig. 8 (from no. 28, with Orthanota and CuculUUal)^ 
excepting the median furrow, which is not very strong, be- 
hind a weak middle lol)e, the depressions of the valve merely 
give it an undulating sunace, there being one broad carved 
hollow on the hinder moiety separate from the flattish mar- 

• See Ann. & Mag. Nat. Hist. ser. 6, voL i. 1888, pp. 808 and S90, 
for remarks on this genus and some of its known species. 
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giti and a very shallow valley more forward* This is a very 
weak Beyrichian form* 

Fig. 9 (also from no. 28) presents a large hinder (gigot) 
lobe, an ovate, isolated, niidalc lobe, and a divided anterior 
lobe, the upper portion of which is feeble, but the lower part 
is swollen, being hypertrophied, aa is usual with many 
rtckue (see Ann. & Mag. Nat. Hist. ser. 6, vol. xvii. 1886, 
pp. 339^343). Anotlier such individual is present in speci- 
men no. 24 associated with Orihonoia and Cucullella ? 

The absence of real differences (of essential value) in the 
series of six Beyrichian forms described above allows of their 
being referred to Ji, KIwdeni as so many subvarietal indi- 
viduals falling into one varietal group. Not one of them is 
exactly the same us the type of the species, nor do they take 
on what are regarded as the essential characters of any other 
species as at present known. 


6. Beyrtchia arc.uata (Bean). 

(Fl. IVJl. figs. 7 a, 7/), 7 c.) 

B^yrkhia arcuata^ Joaes and Kirkby, Gool. Mag. October 1886, p. 438, 
pi. xii. figs. 12-14. 

Fig. 7 (from specimen no. 32) has a short, curved, anterior* 
furrow, and a deep, straight, median sulcus, with a distinct, 
though slicht, lobe between them. 

The geological persistency of this form (fig. T) is shown by 
the similarity of some Carboniferous Ostracoda to our figure. 
Beyrichiomis simplex^ J. & K. (Geol. Mag. dec. 3, vol. iii. 
p. 437, pf. xii. fig. 4), is near to it, but has a shorter median 
and weaker anterior sulcus. Beyrichia orattaera, Brady 
{ibid. fig. 7), approaches it. and B. arcuata (Bean) [ibid. 
fig. 13) still more nearly. Their passage into the common 
three-lobed BeyricAtcp is illustrated by figs. 8-1^ ibid.j sbo 
by some figures in pi. viii. Ann. & Mag. Nat. Hist. ser. 6, 
vol. xviii. 1886. 

ThisUpper-Silurian Ostracode, then, is a Beyrtchia diflFerent 
from those of the B. Klofdeni type, and plentiful enough 
afterwards in Carboniferous times, when the representatives 
of the latter w^ere rare, though of large sme (B. gigantea). 

Jn the Coabmeasures B. arcucUa is usually accompanied 
by plant^remains, t^ether with Anthraeosim and such-like 
shells and other fossils not of decidedly marine types ; in the 
Gannister-^I series, however, it occurs with 
and Mr. Kirkby believes that B. arcuata is not truly a fxesh« 

* Judging from its position in analogous spedies. 
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water form, but rather an old marine form that has aoqnir^ 
estuarine habits force of circumstances. Its existence in 
these Pre- Carboniferous marine strata at Cap Bon- Ami 
supports this view of its history. 

Note , — For an account of fig. 11, also from Cap Bon-Ami, 
see further on, p. 383. 

Bemarks as to Relationship, 

Herr M. Verwoni, of Berlin, has already shown us, in his 
memoir on the Developmental Histoiy of the Bei/richim ” 
(Zeitschr. deutsch. geol. Gesellsch. 18S7, pp. 27-31, with 
pi. iii.), that his lipyrichia primiftva^ obtained as a series of 
young and adult forms in a Silurian limestone from tlic Drift 
at llixdorf, near Berlin, is a Prlmitia when small and younfj, 
and becomes more and move Beyrichian with age, until it 
becomes identical with, or at least very closely approaches, 
Beyrxchia SaHerianOj the presence of the crenulated marginal 
flange in the latter being the chief distinction. If identical, 
the species would stand by the latter name. 

Mr. C. D. Walcott also, in his memoir on the Palaeon- 
tology of the Eureka District,” U. B. Geol. Burvey, 4to, 
Washington, 1884, has indicated that his Devonian Bey^ 
richia {Primitia) ocddentalis (p. 204, pi. xvii. figs. 4 and 4 a) 
begins as a Primitia and becomes a Beyrichia when adult. 

At first glance the group of Ostracoda from Daihousie 
(PI. XVII. %s. 1-9) seemed to present another example of 
passage from Primitia to Beyridiia ; but after very careful 
consiueration I feel bound to confine my conclusions to the 
following : — (1) The probably close alliance by family ties, 
though not in this case by airect descent, of the two small 
Primiiias (figs. 1 and 2), inasmuch as a progressive develop- 
ment of the edge of the sulcus in fig. 1 might lead to P. 
strangulatQy P. bicomis. and others^ whilst the tubercles in 
fig, 2 lead rather to DoUia and possibly to Strepula, 

(2) Thopgh the sulcus of Pnmitia may represent the main 
fuirow of BeyrieJna^ yet the tubercles, sometimes single 
(on one or the other side of the sulcus), sometimes doimle 
(one on each side of the sulcus), are too uncertain to 
rei^arded as homologues of the middle lobe of Beyrichia. In 
this respect therefore there is a gap iu the relationship. 

In 1860 M. d’Eichwald remarked Lethssa Bossica,’ voL 
livr. 7, p. 1347), after noticing the apparent relationship it 
the two variable species Beyrichia (KIdden) and 
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campltoaiaj Salter, [P.] a<ra« 5 rw/<«/a, Salter, fP.^ ohUqu^ugaUi^ 
Schmidt, might be only varietiea of B. Klmdam due to age — 
the more or less elongate, simple, or divided forms of the 
main lobes, and the obliteration of the central boss, leaving 
only two ridges, constituting the differences. This is by far 
too sweeping a conclusion, ignoring the probable physiolo- 
gical value of the various soft parts and limbs covered by 
or occu[>ying different parts of the valves, and fitted for diffe- 
rently constructed valves. That thei‘e are zoological relation- 
ships among the Ostracoda, as among both lower and higher 
animals, no one can doubt ; but until we can define the evi- 
dence thereof as clearly as AL Verworn has defined the stages 
of lus Beyrichhi primitiva the preaent arrangeiiients had 
better remain, so as to avoid confusion. 


7. IsochUina lahrosa, sp, nov. 

(PI. XVI 1. fig. 11, and woodcuts, figs. 3 and 4.) 

Besides true Leperdiiuti among the Palmozoic Ostracoda we 
not unfrequcntly find forms that apuroach tliern in shape and 
sometimes in redative size, but without having some of the 
true characteristics, such as are defined in the Ann. & Mag. 
Nat. Hist. November 1881, pp. 334, 336. It is to be noted, 
however, that such a Leperaitia as var. wowa of L, canadensis 
{yeXjuhuHtes)^ op, cit, April 1838, pl. ix. fig. 12, is destitute 
of external sUuctural marks ; and so are some Carboniferous 
LeperdMce (op, cii. May 1866, pl. xx. and October 1886, 
pl. vii.). 

My friend Mr. J. W* Kirkby agrees with me in stating 
that we have not seen the eye-spot or the muscle-spot in 
Leperdiiia Youngiana^ c^presmj parallela^ obem^ and some 
other Carboniferous species. In Leperditia Okeni and 8coio-> 
hurdtgalennis these features are rarely visible. Vft find also 
that the ventral overlap is not great in Leperditia Youngiema 
and ArmsU'ongiana and is often weak in L, scoioburdigmtm^^ 
$is. Not unfrequetitly it varies in development in individtials, 
the larger and more swollen forms having generally most 
overlap. 

In Leperditian forms where the eye-spot or muscle-spot or 
both are present) but no ventral overlap, the genus Isomilina 
is recognized. 

The specimen before ua (Cap Bon-Ami, no. 8), fig. It, ia 
less exactly licnerditioid than fig. 10 of the same Plate, being 
nearly oblong, Wt rounded on^ the free margins. It is veiT 
similar in outline to Leperditia canadensisy var. J. 
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(Aun. & Mag. Nat. Hist. April 1858, p. 246, pi. ix. fig, 8), 
which, however, has the eye-spot and ventral overlap. 

It seems not to have been thickened on the ventral mar- 
gin nor to have overlapped there. No external structnral 
marks are visible, but they may have been obliterated by 
fossilization, for the surface of the valve is roughened by 
minute accretions. The ends have broad rims, end so might 
the ventral margin have also been flanged, but the convexity 
of the ventral region overhangs, and the matrix hides it, if 
at all preserved. 

In greenish-grey calcareous shale like that of other speci- 
mens from Cap Bon-Anii. 


Fig. 3. Fig. 4. 



Figs. 8 and 4 . — lnochiUna labruta, nov., magnified 10 diaim-tera. 
.‘I. Front end view. 4. Ventral view. 

[See Plate XVTl. fig. 11.] 


III. Sj>ecimen from Manitoha. 

8 . Aparchites* Whiteaveni. 

(PI. XVIT. fig. 10, and woodcuts, figs. 5 and 6.) 

Other Ostracoda than tliose inentioned above, at p. 888, 
somewhat, but not ^uite, Leperditian in outline and contour, 
the dorsal angles being nearly or t^nite absent, are generally 
much smaller than the above-mentioned forms, and are with- 
out either ocular or muscular spot, and have no overlap on 
the ventral margin, though sometimes thickened there. Some 
such Ostracods, but of relatively large size, were described 
and figured in the Ann. & Mag. Nat. Hist. ser. 3, vol. xvi. 
1866, pi. xiii. figs. 7, 10, 12-14, and set. 4, vol, ii. 1868, 
pL irii. figs. 1-4, as Primitia^ and P. $oiwnai$ {op. oit. 


From inapxhf primitia. 
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Februaiy 1856, j^l. riu fig. 16) and P. muta {op. cit aer. 3, 
Tol. 11 . 1858, pi. ix. fig. 8) were added to the group because 
of the existence of such passage-forms (with obsolete sulci) as 
P. Beyrichiana and vustJla^ J. & If., connecting them with 
the true P’tmiVtcp. To these non-sulcate forms may be added 
P. hnticularisy J. & H., 1869, P. Sanciojohanneiiana^ 
Lloydianoj and Milneanay Jones, Ann. & Mag. Nat. Hist, 
November 1881, pi. xx. figs. 1-8 ; and to the passage-forms, 
var. hreviata of the sulcate P. validuy J. & H., 1886 : P. 
cylindrica (lloll) and P. minuia (Eichwald) possibly also 
belong to this non-sulcate group. 

Fig. 10 and woodcuts, figs. 5 and 6 (specimen no, 2 of the 
whole series), illustrate a subglobular Leperditioid Ostracod 
with strong dorsal angles fore and aft, and a steep postero- 
doraal and more gentle antcro-dorsal slope, the former falling 
into a bolder curve than the latter; and with the ventral outline 
almost semicircular. ventral and end margins of the 

united valves ai^e thick and bevelled inwards and slightly 
fluted there (see woodcuts, figs. 6 and 6). This character 
approaches that shown by fig. 1 c in pi. vii., Ann. & Mag. 
Nat. Hist. July 1868, in a much less Leperditioid carapace, 
which we referred to the smooth or non-sulcate Primiiim (P. 
Maccoyiiy J. & H.). As it has not btMjn figured for lao^ 
chilina^ and is very distinct from the ventral edge of Leper-^ 
ditiay It may still be regarded as characteristic of the non- 
sulcate Primitian group here indicated, and which 1 take 
this op|)ortanity of defining as a generic group separable from 
PrimiUa (though there are some passage-forms) as Apab- 
C HITES. 

Fig. 5. Fig. n. 


Figi* 6 and WkiUmmUy nov., magnified 10 diameters, 

6, Front end view. 6. Ventral view. 

[See Plate XVIL fig. 10,] 

In its outline the individual under notice, from Manitoba, 
is shorter and rounder than L^mlitia rotundatay Walcott 
(Pateont. Eureka &c., 1884, p. 206, pi. xvi. fig. 6), and in 
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shape much more closelir resembles L. 9mb<^rhiculaia 
(Miiuster), Ann. & Mag. Nat. Hist. May 1865, p. 407, 
pi. XX. fig. 7. The shell is superficially roughened from the 
effects of exposure. 

The specimen consists of white limestone, and in this 
respect resembles the Leperdtlia Billingaii'^y J. (Ann. & 
Mag, Nat. Hist. ser. 5, vol. viii, 1881, p. 945, pL xx. fig. 9), 
from Lower«8ilurian strata near Lake Winnipeg. 

The little fossil before us is from the parish of St. An- 
drew, Manitoba, in the valley of the Red River, in rock of 
about the age of the U tica Slate or upper part of the Trenton 
Formation.” 


EXPLANATION OF THE PLATES. 

Plate XVL 

[All the figures are magnified 15 diam. except figs. 2 A and 6 AJ 

JFVj 7. 1. Primitia mundula, J., var. Left valve; a cast. 

Fi{f. 2. The same, var. a, right valve ; oroameut of the valve, x 75 
diam. 

Fig, 8. Frimitia scapHoide^f sp. uov. Right valve, 

4. Primitia muadukiy J., var. «, right valve ; b, edge view ; r, end 
view. 

Fig, 5, The same, var. a, right vai\e ; b, edge view ; r, end view. 

Fig, 6. Pnmitia mundula^ J, a, right valve; b, ornament, X 75 diam. 

Fig, 7. The eame, var. a, left valve, caet : 5, edge view ; c, end view. 

Fg. 8. PHmitfa mundula, J ., var. Left valve, cast, with a small film of 
ehell, 

Fg. 9. Primitia mundtda^ J, Right valve, crushed cast, with parts of 
the shell. 

[Figs 1--0 from (/amphellUm, New Brunswick.] 


Plate XVH. 

[AH the figures are magnified 10 diam.] 

Fig, 1. Primitia fmmduhy J., var. Left valve. 

Ftp, 2, Primitia aouaHi^ J. & H. Right valve, young. 

Fg, 8. Beyriokia Klmdmi, M*Coy, var. aeadica^ nov. Left valve. 

Fig, 4 The same, a, left valve ; 5, dorsal edge view j c, front view. 

Fy, 6. The same, l^ft valve. 

Fig, 6. The same, left valve ; 6, ventral edge view ; r, posterior 
view. 

Fig, 7. Btyrichia arcuata (Bean), a, right valve (cast retaining some of 
the shell) ; 5, dorsal edge view; c, front view. 


♦ Possibly this may belong to AparahiUa also. 
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Fig, 8. Begrichie Kiopdem* M^Ooy, var» acadica, nov. Left valve (caat, 
retaining some of the shell). 

Fig. 0, The same, o, left valve, with hypertrophied antero-vaitral lobe ; 

6, dorsal edge view ; r, anterior aspect. 

Fig. 10. Aparehiie$ nov. Carapace, showing the left valve. 

(ISee also the woodcuts, (iga. 5 and 0.) 

Fig. 11. hochUina labroea^ nov. Uight valve. (See also the woodcuts, 
figs. 8 and 4.) 

[Figs. 1-9 and 1 1 from Cap Bon^Ami, New Brunswick ; 

%. 10 from Manitoba.] 


XLV. — On new Lamiide Coleoptera in the Brittsh-Muaeum 
Collection, By C. J. Gaiian, M.A., Assistant, Zoological 
Department, British Museum. 

The species here descril>ed belong to the groups Colobotheides, 
Ainphionychides, and Airenicides of Lacoraaire and include 
some of the finest species of those groups. They are all 
from South America and the West-Indian islands, and w^ere 
lor the most part contained in the collections of Uhevrolat and 
Dejcan. Wlieie practicable I have retained the manuscript 
names used by these authors. 


Colohothea aignativentria (Chevr. MS.), n. sp, 

C. aignatipenni persimilis, sod difi'ert prothoracis lateribus paullo 
pone medium tuberculatis, et macula submediana luioa (elytporum) 
postice in forma viti® continual a. 

Long. 14-18 mm. d . 

Bab, Bahia. 

Robust; with a short grevish-brown pubescence above. 
Prothonix with a few scattered yellowish points, the disk with 
a median carina, wdiich is strongly raised posteriorly, and 
with a feebly raised, somewhat elongated tubercle on each 
side of the middle^ the sides each with a distinct tul)ercle a 
little behind the middle. Elytra broad between the shoulders, 
with the latter prominent, and thence gradually narrowea 
towards the apex 5 each with three velvety black spots along 
the disk and with an irregular luteous vitta beginning at the 
postero-lateral border of the first velvety spot, expanding 
^tweeu this and the second velvety epot and thence con- 
tinued along the side of the lateral carina up to the apex. 
Apices emarginate, with the outer angles spinose. Body 
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underneath with a brownish pubescence ; abdomen with a 
russet-brown pubescence at the sidos^ with a band along the 
middle of eacn of the last four segments black and somewhat 
velvety, and with a large and distinct velvety black spot on 
each side of the basal segment. Anterior tarsus (malel 
dilated and rather sparsely fringed with brownish hairs, with 
the first joint not much longer than the second. Antennas 
with a greyish-brown close pubescence, and with the four 
basal joints sparsely setose underneath, with the setaa more 
thickly aggregated towards the apex of the scape. 

This species so closely resembles C. siynattpennis^ Lameere, 
that it might at first sight be mistaken for it. The chief 
differences are pointed out above. If M. Laraeere’s species 
is the true aignatipennia of Dejean, as I have no doubt it is, 
his description, so far as it applies to the abdomen, must be 
slightly amended. The niiadle of the abdomen is more or 
less velvety (not denuded), there is a large and distinct 
velvety black spot on each side of the basal segment, and 
there is a much smaller, somewhat elongated, velvety black 
spot at each side of the apical segment, and sometimes also a 
very small spot at each of the autero-lateral angles of the 
inteimediate segments. In C. aignativentria^ excepting the 
large basal spots, there are no spots on the sides or the 
abdomen ; but in this respect it may be liable to variation. 


Coloboihea elongata (Chevr. MS.), n. sp. 

Nigrn ; cajiite antic'e fulvo-cinereo trivittato ; capita et proihoraoe 
supra vittis duabus fulvo^ci nereis, postice divergentibus, lateraliter 
utrinque univittatis ; eljiiris folvo-cinereo pubesoentibus, nigro- 
xnaculatis, fascia lata subapioaU nigra, apioibus late txuncatis, 
albo-marginatis, angulis externis spinosis ; antenms nigris, arti- 
oulis sexto ei undecimo albis. 

Long. 16-23 mm. 

Hob. Cayenne. 

Black, with three tawny ashy vittae on the front of the 
head, the median vitta continued on to the vertex and there 
dividing into two strongly diverging vittse, which ore con* 
tinuouB with the two dorsal vitta ox the prothorax ; with a 
single nearly straiglit whitish vitta on each side extending 
from the side of the head, below the eye, along the thorax as 
far as the abdomen. Scutellum black, somewhat ashy in the 
middle. Elytra a little broader at the base than the pro* 
thorax, gradually and slightly narrowed posteriorly, with 
shoulders slightly oblique, with a tawny ashy pubescence, 
with numerous small black spots, most of which have a single 



Ur. O* J. OsliAii on new Lamiide (Meopterd. 3S0 

pnuctare^ with a larger spot on each towards the apex, and 
with a broad sabapioal black fascia narrowly interrapted at 
the suture ; the apices margined with white, broadly trun- 
cate, with the outer angles spined. Thorax grey in the 
middle underneath; sides of the abdomen witli a whitish 
pubescence spotted with black. Legs black, femora varied 
with grey. Antennte black, with the sixth joint towards its 
base and the eleventh at its middle whitish pubescent. 

Male , — Fore tarsus broadly dilated, with the first joint 
nearly as long as the two succeeding joints taken together; 
first joint of the middle and hind tai'si almost as long as the 
throe succeeding joints. 

Female , — First joint of all tlie tarsi about as long as the 
two succeeding joints. 

Colohothea Bridtei (Dcj. MS.), n. sp. 

cJ . Nigra ; capit© front© olbo trilineato, supra unilineato, latoralitor 
utrinque bilineuto ; prothorao© linois octo alboscontibus ; elytris 
cinoroo-pubosoontibus, nigro-maculatis, fascia lata subopicali 
nigra, apicibus late truncatis, angiilia extornis spinosis ; pcdlbua 
nigria, griftoo-annulatis, tarsia aiiticis valdo dilatntis et late ftm- 
briatis i antennis nigria, articulo soxto ad apicom noduloao. 

Long. 24 mm. 

Hah, Santa Cruz. Nauta. 

Black ; head witn three white lines in front, the median 
line continued to the thorax. Prothorax with eight whitish 
lines, one on each side above the coxa, the remaining six 
visible from above, with the two most external on each side 
continued on to the sides of the head. Scutellum black. 
Elytra with the shoulders prominent in an upward direction, 
not much broader at the base than the thorax, witli an ashy- 
white pubescence which is interrupted by numerous small, 
round, olack spots, each having a setigerous puncture at its 
centre, with one or (wo larger fasciate 8j>ots on each, and a 
broad, Bubapical, black fascia, scarcely interrupted at the 
suture; the apices narrowly margined with white, broadly 
truncate, with the outer angles spined. Body underneath 
black, with the sides spott^ with white. Anterior legs 
longer than the intertnediate or posterior, with their tarsi 
dilated and broadly f tinged witli black hairs, and their first 
joint as long as the three succeeding joints ; the first joint of 
the posterior tarsi about equal in kngth to the two succeeding 
joints. 

Antennas black, with a small notch at the apex of the sixth 
joint. (A nodule of the same kind exists at the apex of tite 
Ann* Mag* N* Hist. Set. 6. Vol, iii. 27 
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seventh joint in the msle of an allied speoles^ vrhieh I have 
little doubt is the 0, odohneaia of BateS) though that author 
makes no mention of the character.) 

Three male specimens in the collection. In the specimen 
from Nauta the ashy pubescence of the elytra is more inter-' 
rupted and appears as a mere reticulation. 

Cohhothea ama*na (Chevr. MS.), n. sp. 

Nigra; capitis fronte uivoo trilinoaia, rertioe lineis duabus antioe 
cjonjunctia, postioe late divorgontibus ; prothorace supra atnnquo 
mveo bilineato; elytris disco maculis box niseis. 

Long. (S 23, $ 14-16 ram. 

Hah. Bahia. 

Dull black; head with three white lines in front, the 
median line at the vertex dividing into two, which diverge 
w’idcly on the occiput. The disk of the prothorax witli two 
white lines on each side, which are united together at the 
base and apex ; each side of the prothorax with a supracoxal 
white vitta, which is continued along the side of the breast. 
Elytra with the shoulders veiy obliaue, forming an almost 
continuous curve with the sides of tne prothorax, gradually 
narrowed posteriorly, with the apices broadly truncated and 
the outer angles spined, with, on the disk of each, three snow- 
white spots — one near the base, oblong, the second at the 
middle also oblong, the third towards the apex nearly square : 
with a nanow white border at the apex and with a small 
white spot on the deflexed side of each elytron anteriorly. 
Body underneath black, with the sides of the breast and of 
the three intermediate abdominal segments white. Legs 
black, femora somewhat ringed with grey ; the first joint of 
the anterior tarsus as long as the two succeeding joints taken 
together; the first joint of the middle and posterior tarsi as 
long as the three succeeding joints ; the anterior tarsns of 
the male dilated and thickly tringed with black hairs. An- 
tenna wholly black. 

Tliis neat species, of which there are three specimem in the ’ 
collection, is easily distinguished from 0. emsandra (which 
it somewhat resembles in maikings) by the extreme obliquity 
of the shoulders. 


Calohothea iocia^ n. sp. 

0. amcmcB similifl, sed differt humens elytrorum minus obliquls, 
articulo tarsonun primo brevioro ; prothorace sunra utrinoUe lata 
univittato, maculis elytrorum raajoribus, 

Long. 16-21 mm. 
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Differs from the last species by the more prominent shoulders 
of the elytra, though these are still cut away somewhat 
obliquely, ana by tlie relatively shorter first Joint of the tarsi* 
The vittm on the vertex are broader ; there 10 a single broad 
vitta on each side of the thorax above instead of two (in one 
of the three specimens each vitta is divided by an incomplete 
narrow black line) ; the spots on the elytra are broader and 
more irregular in form. 

This species differs from C. cassandra by the less promi- 
nent shoulders, by the A -forming vittse on the vertex of the 
head, and the absence of the oblique fascia on the side of the 
head, which in cassandra is continuous with the dorso-lateral 
thoracic vitta. 


Coloboihea dtacicollia (Dej. Cat.), n, sp. 

Nigra j prothornce dorso utrinque luieo univittato, et in medio inter 
vifctas late nigro-volutino, latoribus iiigris, nitidis, singulo vitta 
supraooxali lutoa; elytris posticc vix ationuatis, humeris noe 
promiuulis, luteo-pubescontibus, nigro-maculatis, fascia subapicali 
nigra ; apicibua albo-marginatis, late truncatis, angulis extemit 
spinosis. 

Long. (S 19 mm. 

Hub, Bahia. 

Prothorax with a rather broad luteous vitta on each side 
above, each vitta continued on to the head in front, and, as a 
less well-defined vitta, for some distance along the middle of 
each elytron behind ; the disk of the nrothorax between the 
vittm velvety black, the sides each wita a supracoxal luteous 
vitta. Elytra scarcely narrowed posteriorly ; with the shoul- 
ders extremely oblique and not prominent, so that the sides of 
the elytra form with the sides of the prothorax a continuous 
carve; with a luteous pubescenc^ which, except where it 
forms the basal vittm, is much interrupted by larger and 
smaller black spots : with a subapical black fascia* Bides of 
the body undemeatn with a luteous pubescence, which on the 
posteiior abdominal segments is restricted to a few spots. 
Au^nnse black, the intermediate joints somewhat grey at 
their bases. 

Two specimens in the collection* 

Camsades viUcUOf n. sp. 

Nigra; oaintis fronts albo trivittata, vertice univittato; prstheraco 
vittia quinque albis vd fiavis, qnarum una dorsali ; elytria nigrts, 

27^ 
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lateraliter carinatis, singulo in modio propo basin leviter cristate, 
sutura, luorgino apicali, fasciis inaoulisqne nonnullis, slbis vcl 
flavis; corporo subtus utrinque albo vittafco, Btorno in modio 
grisoo- vol brunneo-pubesoente. 

Long. 19 mm. 

i?aJ. CnoiKja, ^ ; Nanta, 9 . 

Black, with a dark brown somewhat squaraotis pubescence ; 
the head with three whitish lines in front, one on the vertex 
continuous with the median thoracic vitta, and two spots on 
each side continuous with the tw^o vitta) on each side of the 
prothorax ; of these the supracoxal vitta is broader than the 
one higher up and is continuous with a rather broad 8tri}>e 
extending along the side of the breast and abdomen. Scutel- 
lum black, with a whitish line or spot in the middle. Elytra 
with a short and feebly raised ridge on the middle of each 
near the base, the ridge surmounted by one or two rows of 
granulated setigeroua punctured; with an obtuse carina 
setting out from each of the prominent shoulders, extending 
inwards in an oblique and somewhat curved manner, and 
ending at about the posterior third of the elytron ; with a 
more acute carina beginning behind and below the humeral 
prominence and passing backwards towards the outer apical 
spine, but without reaching the latter ; these two carinm 
enclosing a sloping and somewhat hollowed-out space j with 
a white sutural vitta branching outwards at the apex and 
giving oif a short transverse branch on each side at the 
middle, with some small uhitish spots on the disk anteriorly^ 
with tw^o spots on each side near tne middle, and a short lou- 

f itudinal spot on the sloping space of each tovards the apex. 

cgs black ; tarsi above grey, anterior tarsi of male dilated 
and fringed with short hairs, with the first joint scarcely 
longer than the second, the first joint of the posterior tarsus 
distinctly longer than the two succeeding joints taken 
together. Sterna in the female with a rather ^ort greyish 
pubescence, in the male with a longer brownish puhescenoe 
and with a patch of longish hairs on each of the anterior and 
middle eoxte. five joints remain to the antennm ; these 

are black, with a distinct white pubescent patch on the outer 
side at tne base of the fourth joint j the scape is gradually 
thickened from before the middle up to the apex. 

The two specimens here placed together differ slightly in 
colour ; the Cuenca specimen, which is a male, has nearly 
white stripes and spots ; in the Nauta specimen, a female, 
these arc pale yellow. 
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Carneades btctncUi^ n. sp* 

Nigra ; capitis fronte grisco trivittata ; prothoraoe fulrcMiinereo 
pubesconte; elytris iiigris cum fasciis duabus transvornis (una 
submediaua, altera versus apicem) et maculis parvis disporsis 
fulvo-cinercis ; ant^uuis nigris, articulis a turtio ad sextum basi 
griseis. 

Long, cf 19, $ 13 mm. 
llab, Guadeloupe. 

Black ; head with three indistinct tawny-ashy vittm on the 
front, the median vitta continued on to the vertex. Prothorax 
with a tawny or ashy pubescence, interrupted on the ante- 
rior and posterior borders by small blacK spots. Elytra 
broad and nearly straight at the base, with prominent 
shoulders and devoid of lateral can nee, with two complete 
tawny or ashy transverse bands, one just in front ot the 
middle, the other not far from the apex, and with some small 
scattered tawny spots chiefly restricted to the basal part, this 
part also sparsely punctured ; the apices broadly truncate, 
with the sutural angles very slightly produced, the outer 
angles strongly spined. Body underneath black; each side 
of the metathorax with an oblique tawny patch continuous 
with the subrnedian clytral band ; the posterior border of the 
first and the sides of the three following abdominal segments 
with a tawny pubescence. Begs black and somewhat 
glossy, with the first joint of the tarsi grey above ; the middle 
and jiosterior legs of the male subequal, distinctly longer 
than the anterior, the tarsi of the latter dilated and fringed 
with hairs, wuth the first joint about equal in length to the 
succeeding joint ; the first joint of the posterior tarsus scarcely 
as long as the two succeeding joints taken together. An- 
tennee black, with the bases of the joints from the third to the 
sixth grey, with the scape gradually thickened towards the 
aj>ex from about the inidule of its length. 

Two specimens in Dejeau^s collection, bearing the specific 
name wlach I have adopted. 

HilaroUa croc$icolU$^ n. sp. 

^$mUophu 9 <iro0eiC0lH$, Ohevr* MS. 

Capite et prothorace flavo-testacois, croceo-pubescontibus, illo supra 
pone oculos fusco, hoc baai nigro, latmlitor utriuque obtuse 
tuberculato, dorso levitor trituboroulato ; olytria nigris, dense 
punotatis, fasco-pubeScontibus, apicibus oblique trunoatis, angolis 
exterms minute dentatis, intomis aoutis ; oorpom subtns podi- 
busque nigris, fomoribus antids fusoo-testaceis ; antonnis nigris, 
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artictJis a eecundo basibua aagusto flavo-testaoeis, articulo toitio 
inorasaato. 

Long. 15, lat. 5 mm. 

Hal, Bolivia. 

Head and prothorax yellowish testaceous with a somewhat 
ochraceous pubescence; with the antennal tubercles ami a 
spot on each side of the head behind the upper lobes of the 
eyes dark brown, with the base of the prothorax above and a 
spot on each side of the base below black, with three slightly 
raised smooth tubercles on the disk and an obtuse tubercle on 
each side. Elytra black, rather densely punctured, with a 
rather faint dark brown pubescence, with a single sharp 
Carina on each side disappearing at some distance from the 
apex, with the apices broadly and obliquely truncate, pro- 
longed more at the suture than at the sides, and with the outer 
angles minutely dentate. 

The type of this species appears to be a female specimen. 
The antennee are not quite so long as the body, the third 
joint, and the fourth leas distinctly so, are thickened. The 
apex of the last ventral segment is somewhat angulurlv 
emarginate in the middle, with the sides obtusely rounded. 
In a second specimen, apparently a male, the antennm are 
broken off from the third joint, which is thickened. The 
apical ventral segment is narrower and is more strongly 
emarginate in the middle. 

The species resembles Hilarolea tuherculicoINa^ Gudr., and, 
in spite of the thickness of the third joint of its antenneo, can 
scaicely be gencrically separated from it. 

Hilarolea Lacordatrety n. sp. 

Amphionycha Lacordairei^ Dej. Oat. p. 878. 

Nigra ; prothoraoe lateribus rufo vittatis, valde ct obtuse tuberou- 
latis, dorso leviter trituberoulato ; el^tris nigris, opacis, sat dense 
puxictulaiis, plaga niagna communi discoldali et macula margioali 
utrinque alb^grieeis, apicibus singulis late et obtuse rotundatis ; 
corpore subtus pedibusque nigris, mesothoracis opisternis nifo- 
pubescentibuB ; antennis nigris, corpore multo brevioribus. 

Long. 18, lat. mm. 

Hob. Braxil. 

Head black, with a somewhat brownish (probably faded) 
pubescence in front. Prothorax slightly constricted in front 
of and behind the lateral tubercles, these very distinct though 
obtuse, and each covered by tlie broad, slightly oblique, radish 
pubescent vitta of each side ; the disk with three feebly mised 
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atnooth tubercles. Elytra straight at the base, with a sharp 
Carina on each side which ceases abruptly at a short distance 
from the apex, with the apices broadly and obtusely rounded, 
with a large, common, aiscoidal^ testaceous spot, which is 
covered with a close greyish-white pubescence, and with a 
similarly coloured spot on each side below the lateral carina. 
Legs and body underneath black, the latter with a faint 
greyish pubescence, the apical ventral segment with a rust- 
brown (apparently faded) pubescence. Antennas black, 
scaicely three fourths the length of the body, with the joints 
(the scape excepted) rather slender and sparsely ciliate, with 
the third joint much longer than the fourth. 

The single specimen, probably a female, I refer with doubt 
to the genus Hilarolm. 


Cahcosniue holosertceus (Chevr. MS.), n. sp. 

Capita nigro, tenuiter griseo-sericoo pubesoente ; prothorace purpu- 
rasoento testacoo et nigro vario, grosse et sparsim punotato; 
elytris nigris, tenuiter sericoo-pulK^scentibus, humoris prominulis, 
apioe roiundatis ; pectore medio, abdomino femoribusque davo- 
testaoeis ; tibiis iaraisque et antennia uigris. 

Long, 12 mm. 

//oi. San Domingo. 

Head black, sparsely punctured, with a faint greyish, some- 
what silky puoescence, with the labrum somewhat yellowish. 
Prothorax leebly dilated at the sides in the middle, strongly 
and sparsely punctured, of a purplisli-tcstaceous colour, which 
in parts is almost black. Elytra black, with a silky gloss, 
giving in certain lights feeble greyish reflexions, sparsely 
punctulate between the base and the middle, rounacd at the 
apex. Antennm black, first eight joints almost as long as 
the body. (The remaining joints in the single specimen are 
broken off.) 


Calocoemus melanurm^ n. sp. 

AmpMonycha fiielanura^ Latrsille, Doj. Oat. drdodit. p. 370. 

Fulvoa, tenuiter pubesoens, elytrorum tertio apicali et antennia 
nigris, harum artioulis iniermediia basi angustiaaime fulvia ; pro- 
thorace loteribus medio obtoaiaainie tuberouilutia ; elytris aat dense 
punotulatia, humeria promtnulis, apioe rotundatis. 

Long. 6 9-.10, ? 12J-18j mm. 

Hob. St. Domingo. 

Wholly fulvous, with the exception of about the apical 
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third of the elytra^ the antenme^ and apex of the mandibles^ 
which are blacky and the tarai^ which are somewhat dark 
brown; with a faint greyish pubescence. Head and pro- 
thorax sparsely puncturea, the elytra more minutely and 
densely punctured. Antenn® in the male a little lou^r than 
the body, in the female about three fourths the len^h of the 
body, with a variable number of joints very narrowly fulvous 
at their bases. 

Calocosmua marginipmnia (Chevr. MS.), n. sp. 

Tenuiter pubeseons ; capite prothoracequo flavo-testaoeis, illo pone 
oculofl nigrescente ; elytris purpurascente bninneis, sufcura mar- 
ginibusque lateralibuB fere usque apicem flavo-testaoeie, apico 
rotundatis ; pectoris lateribus, abdomine iarsisouo subfuscis ; 
feraoribuB tibiisque flavo-teetaceis ; antonnis subrasciB, articulo 
tertio Bcapo inulto longiore. 

Long, (f lOj, $ mm. 

Hob, Jamaica. 

Head with a few widely separated punctures, with a large 
patch behind each eye black or purplish brown. Prothorax 
very sparsely punctuied, testaceous (in some specimens 
slightly brown at the sides), with the sides slightly expanded 
and rounded in the middle. Elytra minutely and rather 
thickly punctured, the punctures disappearing towards the 
apex, with the suture and lateral margins yellowish testa- 
ceous, the rest of the elytra purplish brown, rounded at the 
apex. Ihc abdomen and sides of the breast somewhat pur- 
plish brown, th^ legs (tarsi excepted) and middle of the 
Wast yellowish testaceous. Anteim® (in the female a little 
longer, in the male about a third longer than the body) with 
the third joint nearly twice as long as the scape, with the 
latter about equal in length to the fourth joint. 

Ihe extent to which the purplish-brown colour pervades 
the elytra is variable ; in one or two specimens the elytra are 
brownish only towaids the apex. The underside of tne body 
varies also in this respect. Excepting 0. aptciosua^ Chevr.j I 
know ot no species ot the genus m which the third joint of 
the antenn® is relatively so long, 

Amphionycha albomaculata (Dej. Cat. p. 879), n. sp, 

Luteo-brunneo pubescens ; capite supra maoulis duahos albia ; pro- 
thoroce postico oonstricto, dorso anticegibboso, lateraliterutrinque 
albo-uniplagiato ; el} trie singulie maoulis duabuB maguisoyidi^ 
albis (una submediona, altera versus apicem), apicibus subroiun- 
datis ; eorpore subtus laleraliter albo-maculato. 

Long. 16, lat. 4 mm. 
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Head strongly retracted, broader than the prdthorax, with 
a brownish pubescence, punctured in front, and with two 
pure white rounded spots alx)ve, Prothorax sparsely punc- 
tured above, constricted towards the base, gibbous anteriorly, 
the sides each with a large plagiate pure wlute spot touching 
the posterior but not reaching to the anterior margin, and with 
two small Bupracoxal white spots. Elytra with a brownish 
pubescence, each with a nearly straight lateral carina, and 
with two large oval white spots, one submedhan^ more in 
front of than behind the middle, the other about midway 
between this and the apex ; the ^ices somewhat obliquely 
truncate or almost rounded. ISody underneath luteous 
brown, with a snot on each side of the mid and hind breast 
and of each of tlie abdominal segments white. Legs luteous. 
Antenna luteous brown. 

Amphionycha mgrocinctay n. sp. 

Capite nigro, fronte sparse punctata ; prothorace supra viridi-albo 
pubosoento, lateribus antice nigris, punctatis; iris viridi-albo 
puboflcontibuft, cum fasciis duabua trail sversis, glubris (una basali, 
altera pone medium), et macula utrinque ad apicem, nigris ; pedi- 
bus et articulis quatuor bosallbus antennarum stramiuoiB, aii^culis 
cuoteris nigris. 

Long* 12, hit* 4 mm. 

Uah. Brazil. 

Head black, sparsely punctured in front, with the labrum 
partly and the palpi wholly yellowish testaceous. Prothorax 
above with a close greenisn-whitc pubescence, which extends 
downwards on to the sides towards the base. Elytra with a 
close pcenish-white pubescence, with two naked transverse 
black lascim, one at the base, the other behind the middle, with 
the declivous sides between the fasciae also naked and black,, 
and with a black spot on each elytron at the apex ; with a 
sinuate carina on each side: the apices somewhat rounded. 
Body underneath black, witn a close whitish pul>e 3 cence on 
the sides of tlje breast, and with a band of ashy pubescence 
on the hind part of each of the first four abdominal segments, 
the bands slightly interrupted in the middle. The legs and 
the four basal joints of the antennas of a straw-yellow, the 
remaining joints of the antennae black. 

Amphionycha bioolor^ n. sp. 

Oapite, thoraoe et tertia parte basali olytrorum flavo-tostaoeis ; 
osatera parte elytrorum ot abdotnine nigris ; femoribua omnibus 
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et tibiw anfcicis mediiequa flavo-testaceia j antonnis artiouUs 
quatuor baaalibua teataceis, cateriti fuscis. 

Jjoiig, 11 mm. 

Hob. Ecuador. 

Almost bare of pubescence ; with the head, thorax, and a 
little more than the anterior third of the elytra yellowish 
testaceous; the abdomen and corresponding (or covering) 
portion of the elytra black and glossy, with a faint greyish 
pubescence posteriorly. Elytra rather closely puncturecl on 
the basal half, impunctate on the posterior half; with two 
carinfc on each side, tlie lower extending further back than 
the upper ; the apices sinuately truncate, with the outer angles 
dentate, the sutural angles acute. Legs yellowish testaceous, 
with the posterior tibim and the first and fourth joints of each 
of the tarsi black, the intermediate joints of the tarsi reddish 
brown. 

Amphionycha marginicollia^ n. sp. 

Brevis ; oapite nigro, grisoo-mutante ; prothoraco testaceo, griseo- 
pubosconte, dorso antice ot poatico nigro-marginato ; olytris nigris, 
nitidiSf antioe punoiatis^ singulisque maculia tribus disooidalibus 
(una prope basin, una mediana, tortia prope apicom) ot una 
lateral! flavo-icstaceis, apicibxis oonjunctim rotundatis ; abdomino 
testaceo, griseo-albo pubesoente ; coxis tostaoois, fomoribus si.ra- 
mineis, tibiis nigro^fuscis ; antonnis nigro-ftisois, scapo extus, 
artioulis quarto tnto ot tcrtio apioo flavis. 

L^ng. 8, lat. 3 mm. 

ffab. Cayenne. 

Head black, with a faint silvcry-grey pubescence. Pro- 
thorax testaceous, with a pale grey puwscence, punctured ; 
the disk with a naked border at the base and apex black and 
shiny. Elytra glabrous, black and shiny, with the basal 
half punctured, with a distinct sinuous carina on each side, 
each with four yellowish -testaceous spots, one near the base, 
two median, of which one is above, the other below the lateral 
carina, tl»e fourth near the at>ex. The posterior spots with a 
pale greyish pubescence. Hind breast black; abdomen 
(except at the sides of the two basal segments) testaceous, 
with a greyish-white pubescence. Antennm black, with the 
scape on the underside, the fourth joint, and the a^x of the 
third joint pale flavous ; the ninth joint is reddish Drown and 
the last two joints, which in the single specimen ore broken 
off, are probably of the same colour. 

This species is the Ampkionycha albivoniria of Bejean’s 
Catalogue; but this name has been already used by Mr.Hatea 
for another species. 
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Amphionycha procera (Cbevr. MS.), n. sp* 

Magna, griseo-pubeacene ; prothorace pube breve margaritaoee-oana, 
dorse vit.ta mediana lata griseo-pubeacente ; elytris utrinquo carina 
valde ainuata et ad medium evaueacento, griseo-pubesoontibus, 
oum plaga magna communi, antice et post ice den tata, siiigulisquo 
postioo plagia duabus irregularibus, margaritaceis ; pedibus 
antennisquo grisoo-pubescentibue. 

Long. 22, lat. 7 mm. 

Hah. South Brazil. 

Head retracted, with a greyish pubescence, sparsely punc- 
tured in front. Prothorax slightly constrictea towards the 
base ; the sides with a very fine, close-set, pearl-grey pubes- 
cence, which extends on to the disk as far as the broad median 
dorsal vitta of grey pubescence, the latter margined by a 
reddish-brown naked line on each side. Elytra with a ^eyish 
pubescence, with a very large, common, annulate plaga of 
short and close-set pcarl-grcy pubescence, which extends from 
the iscutellum to near the middle and from the carina of one 
side to that of the other, and with two similarly coloured 
irregular fa8cia5 or plagm on each towards the apex. The 
jdagm margined by naked reddish-brown lines. Apices of 
the elytra rounded. Body underneath with a greyish pubes- 
cence, with a finer whitish pink-tinted pubescence on the 
aides of the breast. Legs and antenn® gi‘oy, the latter 
sparsely and shortly ciliate below. 

Amphtonycha ? antiqua^ n. sp. 

Brunneacens, subnitida ; oapito inter antennas macula magna alba, 
occipito elevate ; prothorace postice constricto, antioo gibboso, 
dorse utrinquo albo-plagiato ; elytris sine oariuis sin^isquo 
maoulis tribus toagiiis, subovalibus, ulbis (una versus basin, 
socunda submediana, tertia versus apicom), apicibus rotundatis ; 
pedibus aiitonnifique brunnesoontibus. 

Long. 18, lat. 5 mm. 

Hah. Brazil. 

Brownish, somewhat glossy. Head retracted, with a large 
pubescent white spot between the antennal tubercles, and with 
the occiput raised* Prothorax sparsely punctured, posteriorly 
constricted, anteriorly gibbous, with a Jaige plagiate white 
spot on each side abov^, each spot marked with a sliort 
transverse line towards its inner side a little before the middle 
of its length. Elytra brownish, subnitid, sparsely punctured 
on the basal half, each with three large, somewhat oval, 
pubescent white spots placed close to the suture— -one near 
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the base, one Bubinedian, rather behind than in front of the 
muldlc, the third towards the apex ; the sides of the elytra 
destitute of carinae, the apices rounded. Antenn® brownish, 
with the joints somewhat greyish at their bases, sparsely 
ciliate below, with the first ana fourth joints subequal, each 
scarcely more than half as long as the third joint 
This species, of which there is but a single specimen in 
the collection, ditFcrs from all other rccogniacd species of 
AmpMonycha by the rounded sides of its elytra, which are 
devoid of cariii®. This character is met with in the allied 
West-Indian genus Calocoamus^ but the remaining characters 
seem to me to unite the present species more closely with 
Amphionycha than with tlve latter genus. 


JErmica acntipennia (Chevr. MS.), n. sp, 

Pubo fiavo-grisea omnino dense vestita ; capita linoa mediana im- 
pressa nigra; elytris apicibus acutis, singulis spina terminatis. 
Long. 18jJ, lat. 4| mm. 

Hah, Brazil. 

Rather robust for the genus. Head, prothorax, elytra, and 
body underneath with a nnicolorous aense yellowish-grey 
pubescence ; the legs and antenn® with a darker grey pubes- 
cence, with the joints of the latter from the third somewhat 
fuscous towards their apices. Head with n median impressed 
naked line, whicli is more conspicuous towards the vertex. 
Antenn® sparsely pilose. Elytia with their apices acute, 
each terminated by a rather strong and sharp spine. 


XLYI. — On the Mollusca eoUecied by Mr^ O* A. Bamaye in 
the Lesaer A wtiYfca.— Report By EdoAJB A. SMITH. 

The collection which has recently arrived contains a few 
species of terrestrial Mollusca from Dominica and St. Lucia. 

Those from Dominica are :— 1. Helix badta, 2. Bulmua 
multifaaciatua^ 3. Amphthulima patula^ 4. Ilelicina rbodo^ 
atoma^b* HJuaciaia^Q. Hplatychila. 

As references to these species and their distribution hare 
already been given in the previous Reports, it is unnecessary 

• For Reports L aod II. see Ann. & Mag. Nat. Hiat 1888, vol ii, 
pp. 227-284, 419, 420. 
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to repeat them here. Tlie single specimen of ffelta differs 
from those previously recorded, which were dark purple- 
brown. It is of a lutoous tint, with a brown zone above and 
b<*low the somewhat acute periphery ; tlie penultimate and 
upper whorls are also dark brown. The Balimua belongs to 
the same variety which is described in my second Report. 

Two 8|)ecimen8 which 1 regard as a variety of nelicina 
fi»ciata are pale at the apex, the rest of the upper surface 
being red<lish and more or less freckled or reticulated with 
wdiite, especially the last whorl. The lower surface la yel- 
lowish and the labrum bright yellow. In form and sculpture 
they arc normal. 

The three cxamjdes of TL platychila are unusually small, 
having an extreme diameter of 7 millimetres. They consist 
of five whorls as usual, arc uniformly dirty whitisli, in other 
respects agreeing with ordinary specimens. 

The collection from St. Lucia contains only six species f, 
but of these four are new. This is not altogether surprising, 
for, so far as I can ascertain, the conchological fauna of the 
island has only been very casually investigated. 

Until tlie year 1869 only two species had been recorded 
from this locality — Helix orbiculata and Bulimua auhxcosiylm 
— the latter and the four new species hereafter described being, 
so far as known at present, restricted to this island. Several 
of the other species occur also on one or more of the adjacent 
islands or even on the mainland of South America. Mr, 
Ralph Tate spent about two hours on St. Lucia in 1869, and 
was fortunate in collecting as many as twelve species; these 
were obtained in the neighbourhood of Castries, on the west 
side of the island. Mr. Ramage’s specimens were all collected 
at Fonda St. Jacques,’^ the precise position of which I have 
l)een unable to discover. 

As in previous Reports, 1 have appended a list of the 
known species, with references to some of the more important 
figures and their geographical range. 

•L Edix {DenUUaria) orhiculata^ F^russac. 

Mdix (EeUeoyem) prbicukiiaf F^rusaac, I’rodrom. p. 36. ao. 86 : id. 
Hist, uat Moll, pi xlvii. fi|n. 3, 4. 

Heitx ofbii^at Heshayes, ilist nat. Moll vd, i. p. 117; neiffer, 
Oonoli.^^OAb, p. 39, no. 424, pi Ixjc. figs. 9, 10 ; Hoove, Conch. Icon, 
pi. lit %. 231 ; Hrou^i Moll torr. Quymne, p. 35 ; Tate, Ann. St 
Mag. Nat Hist 1869, voL if. p. 356 ; Mas4, Journ. de Conch. 1874, 
vol. rxii, p. 161, vol xxxi p. iO. 

Eab. Forests of Cayenne and Guiana and Trinidad 
t These are marked with an astenak. 
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{FSrmmc ) ; in gardens at Cayenne, also in the woods and 
other parts of Guiana (DrouSt ) ; Martinique, very abundant 
in all parts, especially in damp and shady places {}fazS) ; 
Guadeloupe, rarel (Mazi ) ; St. Lucia [Bland and Tate), 

The B{)ecimen8 from St. Lucia apparently do not differ 
from those occurring on the mainland in Guiana and present 
very little variation among themselves. Some have the spire 
rather more elevated than others and some slight diff *rence in 
sLse is noticeable. The colour appears to be very constant 
and is well represented by the figures of Reeve and Pfeiffer. 
Young shells are deeply perforate and sharply keeled at the 
periphery. 


^2, Helix [Hadra) sanctce^lacice. 

Testa depressa, orbicularis, anguste perforata, tenuis, nitida, vinoso- 
cornea, ad jKjripheriam oarinatam pallida aut virescens ; anfractua 
5, lento crescentes, suporne convexiusculi, radiatim for titer pli- 
cati, microBCopice spiralitor striuti ; ultimus paulo supra medium 
cariiiatus, vir descendens, infra carinam levitor plicatus, striia 
incremonti aliisque ooncentricis ieiiaissimis soulptua ; apertura 
lunata j peristoma vinoso-fuscum, anguste oxpansum oi roflexum, 
supra umbilicum leviter dilatatuin^ marginibus oalio tenuisslmo 
junctia. 

Diam. maj. 18 millim., min. 14| ; alt. 9^'. 

This species is remarkable on account of the strongly 
plicate upper surface, which contrasts with the comparatively 
smooth base. The first two whorls forming the top of the 
spire are smooth and the plicas gradually develop in thickness 
upon the remaining volutions. Upon the last whorl they 
are interrupted by tlie pale keel, and soon attenuate and be- 
come obsolete beneath it. The keel passes riglit round the 
whorl, but does not modify the regular curve of the labrum. 

The foot of the animal is of a vinous tint and the mantle 
is conspicuously marbled with coal-black. 

3. H^lix (Acanthinula) terensts^ Guppy. 

Meliv iereumf Guppy, Proc. Sci Assoc. Trinidad, 1869, p. 242; Amer, 
J. Ckmch. vol. vi. p. 807, pL xvil tig. 4 ; Tate, Ann. & Mag. Nat, 
Hist 1809, vol iv. p. 866. 

Hah Trinidad [Guppy) ; Santa Lucia, among rubbish of 
cld walls and houses, Castries” [Tate), 

4. Helix^ n. sp* 

Hah Santa Lucia [Tate). 
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The exietence of this species is merely casually referred to 
by Tate (Am. J. Conch, vol. v. p. 165). 

•5. Jiulimua {Eurytus) aulacostylua, Pfeiffer. 

Jiulimus anUtcootylmf Pfeifftsi*, Proc. Zool. 8oc. 1862, p. 60 ; Conch.* 
Cab. p. 114, pf. XXXV. figs. 5, 0; Monog. Hcl. vol. iii. p. illOj Tat«, 
Ann. Mag. Nat. Hist. 1800, \ol. iv, p. 360. 

BulmuH lenti^inosiis, Kedtield, Ann. Ljc. N. II. 1863, vol. vi. p. 14. 

Mab, St. Lucia {lyeiffer^ Tate^ Ramage ) ; Trinidad and 
Demerara {Redjield^ title McMurray), 

Tate (/. c. suprh) Btales that this species is peculiar to the 
island of St. Lucia, but he does not mention tlie fact that it 
has been recorded from Trinidad and Demerara. However, 
it is not mentioned by (luppy in his H.st of the shells of Trini- 
dad ; and llland (Atm. Lyc. N. 11. New York, vol. vii. p. 361) 
remarks, 1 am satisfied that the information afforded by the 
laic Mr. McMurray as to the habitat (Trinidad and Deme- 
rara) of 7i. anlacostylus was incorrect.’’ Until, therefore, its 
occurrence In tlio.«»c two localities receives confirmation it may 
be regarded as restricted to St. Lucia. 

The largest specimeu collected by Mr. Ramage is 43 milli- 
metres in length, six longer than the type described by 
Pfeiffer. 


• 6 . Bulimus {LepU>meru$) sanctw^luciijs. 

Testa elongata, anguste rimata, tenuis, opidermido fusco-cornoa, 
paulo nitida induta; anfraotus 7, coiivoxi, primi duo oblique 
tenuiter coatulaii, oaeteri lineis inoromenti obliquis aliisque spi- 
ralibus puncturatis ot setigeris ornati, sutura simplico aed pro- 
funda sejunoti ; ultimus inferno et labrum versus pallidior, circa 
medium zona angusia, pallida, minime conspicua, rinctus ; aper- 
tura parva, albida, longit. totius oiroitor eatjuans ; peristoma 
texiuo, baud expansum, margino columellari late reflexo, rimam 
subobtegente. 

Longit 21 millim., lat, 9 ; apertura longa, 5 lata. 

This species is somewhat intermediate in form between B. 
chrvaalh, Pfr., and B. martinicensiSy Pfr. It is, however, 
well distinguished by the sculpture of the apical whorls and 
the pilose punctured strim of the rest The reflexion of the 
columella also is diffbi-eut 

7. BuUtnvs UnuusimuB^ Fdrussac. 

Helix {Ooehloyena) termedma^ F^russac, Hist. Moll. pi. cxliia. fig. 8. 
BuUmui Unmsimui, Deshayes, op. oH, vol ii. p. 72; Reeve, Uonok 
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Icon.pL x\v. %. 288; Pfeiffer. Coneli.-Cab. no. 840, pi. bciil. flg«. 26, 
26 ; Tate, Ann. k Mag. Nat Hist. 1800, vol. ir. p. 360. 

Hab, Brazil, Cayenne ; Trinidad ; St* 

Lucia {Tate) ; Angostura ” {Pfeiffer)^ 

This species is common at Rio Janeiro on garden walls, 
among plants {Ilidalgo), 


8. Stenogyra earaccasensts^ Reeve, 

HvHmtia carnrcaaensisf Reeve, Conch . Icon. pi. Ixxix. fig. 630; Tate, 
Ann. & Mag. Nat. Hist. 1809, vol. iv. p. 366. 

Hab, Caraccas, Orizaba, Vera Cruz {Berendt ) ; Haiti 
{Hjalmarson) \ Panama (Bland)y'* fide Pfeiffer* St. Lucia 
{Tate) ; Grenada and Trinidad {Ouppy and liland). 

9. Bienogyra pUcaiella^ Gnppy. 

StenoQyra plitatella^ Guppy, Ann. k Mag. Nat. Hist 1808, vol i, 
p. ^8 ; Tate, op, cit. 1800, vol. iv. p. 360. 

llab. Trinidad and Grenada {Guppy) ; St. Lucia {Tale). 

10, Stenogyra coronata^ Guppy. 

Stmoyxp'a coi^onata, Guppy, /, c. supvti, p. 439 ; Tate, i c. p. 360. 

Hab, Trinidad {Guppy) ; St. Lucia? {Tate). 

11. Stenogyra oolona (Chemnitz). 

Hab, Dominica, Trinidad, and many other islands of the 
West Indies; St, Lucia {Tate), 

12, Lepiinaria lamellata (Pot, et Mich.). 

Hah. St. Lucia {Tate). 

For distribution and references see Ann, & Mag. Nat. Hist. 
1888, vol. ii. p. 228. 

13. Succinea approaimana^ Shuttleworth. 

Succinea appfvrimam, Shuttl. Born. MittheiL 1864, p, 147: Pfttifcr, 
Mon. Helic. vol. iv. p. 817, 

Hab. St. Lucia (Tate); also Porto Rico, St. Thomas, 
Dominica, Grenada, and [K^rhaps Guadeloupe. 
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14. O^lindrtlla co$iaia^ Guilding. 

Cylindreila oostataf Pfeiffar, Philippi ’» Abbild. vol i. p. 188, pL i. 
%. 10 , vol. ii. p. 62f pi. ii. fig. S ; Conch.-Oab. pi. v. 8 ^ 4-6 *, n* St 
A. Adams, Gen. Moll. pi. Ixxvi. 6g. 7. 

I/ai, Barbados, St. Lucia {Tats), 

^15. HtUcina Ramagei. 

Tejsta dopresse conica, ionuicula, vircnti-flavida, apicem Tersus 
rubeflcens, vel superne omnino rubescens, niiida, lineis longitudio- 
ulibuH obliquia, coi^fertmimis^ viicroscopicis oniata ; anfraotus 4 J, 
convoxiuaouli, striia incremonti teuuisaimis sculpti, ultimiiB ad 
poripheriam rotundatus : aportura lerifcar obli(|aa ; peristoma 
tenue, expansum, iatus paulo a margine incrassatum, ad columel- 
lam angiilatum, margiaibua c»illo tentii, somiciroulari, nitido, 
juDctis. Operculum in medio lovitcr concavum, flavidum, mar- 
ginem externum versus rufo^sanguineum. 

Diam. maj. I3| miiiim., min. 1 1 ; alt. 0. 

This is a thin glossy species devoid of sculpture, excepting 
the fine lines of growth. The excessively fine lincation is 
invisible to the naked eye and most conspicuous under the 
lens on the last whorl. The form is somewhat near that of 
H. autiHaruntf Sowerby. 

^16. Uelidna rot>eolabrum. 

Testa parva, globoso^depressa, solidiuscula, subnitida, grisea vel 
roseo^grisea, interdum linea angnista rubra ad peripheriam oinota ; 
anfraotua 4^, vix oonvexioscoli, striis incrementi obliquia, aliis^ 
que minutis oblique transverais aoulpti, ultima ^ in medio acute 
rotundatus, antioe levissime desoendens ; apertura parva, parum 
obliqua; peristoma tenue, anguate oxpansum, rix refioxum, 
roseo-rofum, marginibus oallo tenui nifo junctis. 

Diam. maj, 6 millim., min. 5 ; alt. 4j. 

Pfeiffer's figure of H, Dysoni (Conch. -Cab. pi. viii. fig. 27) 
will be a guide as to the form of this species. The coloured 
lip and basal callus and the small sise are characters whicK 
wpll distinguish this from other species. Of the three speci- 
mens under examination two have the peripheml band, the 
other being of a uniform vinous-grey tint. 

17. ffelimna pHcalSula^ Pfeiffer. 

HtUcina Oonsb. Csb. p. 18, pi. viii. figs. 80-42 $ 

Sowefby, Thesaurus, vol. ill. pL 288. figs. 70, 80. 

Bab. Martinique; St. Lucia {Tate) ; Dominica {Guppy) ^ 
Ann* dk Mag* N. Hist. Ser. 6. Vol. iii. 28 
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XIjVII.— O n a new Species of Hatnaphysalis, 0. L. Koch, 
imported into England hy Syrrhaptea paradoxus. By the 
Rev. O. Pickaud-Cambkidgk, M.A., P.R.S., &c. 


Class ARACHNID A. 

Order ACAIUDEA. 

Fani. Izodidte. 

Genus Haimapuysalis, C. L. Koch. 

Uoemaphyealia peregrinus, sp. n. 

Adult female, length 4 
lines, breadth 2^. 

CephalothoraXy palpi, and 
legs bright red-brown. 

Abdomen deep liver-co- 
loured brown. 

Cephalothorax oval, very 
finely punctuose and striated. 

Fatpi very short, terminal joint large and subtriangular. 

Eyes absent. 

Legs seven-jointed and furnished with a few short hairs. 

An example of this Acarid, which appears to me to be 
undesenbed, w as received in the early summer of 1888 from 
Professor Newton, of Magdalen College, Camhiid^e, and 
another subsequently from Mr. John Cordeaux, of Great 
Cotes, Ulceby, Lincolnshire. Each of these examples had 
been taken from a specimen of Syrrhaptes paradoxus killed 
during the remarkable immigration of tnat bird into England 
in 1888. 





XLVllI.— Staphylinidas of Japan. 
By Dr. D. Shakp. 

[Continned from p. S84.] 


Subfam. OxTxojaifM. 

The occurrence of a considerable number of species of the 
isolated genus Oxyporus in Japan is another point of simi- 
larity of some importance between its fauna and that of 
North America. 
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OayporuH niffer, n, sp. 

Niger, nitidiw; tursU toetneois ; antcrinie ba«in versus et ad latera 
nigris ; elytris disco irrogulari, fortifcor multipunctatis. 

Tx)ng. J1 millim. 

This ia allied to 0, Mannerheind^ larger 

size and has a longer thorax and more sculpture on the wing- 
cases ; the antenn«e too arc different in colour, the hasal joint 
being piccous, the next two yellow, the fourth pieeoua yel- 
low, and the remainder black witli the sides of each joint 
yellow. 

Oyayama, in Kiushiu, 1st June, 1881 ; three specimens. 

Ojcyporm trianguluniy n, sp. 

Niger ; elytris oblique tostaceo-vittatis ; tibiis ex parte majoro tar- 
sisque teNliu eia ; antonnis basin versus et ad lot era rufis. 
lx)Mg. 11 millim. 

Allied to the European 0, maxilloHmy though different in 
colour, and in this respect more similar to the North- American 
O, jemomlifiy Gr. There is on the elytra a large triangular 
patch of black colour extending along the suture from the base 
to the apex, anotlier large black mark at each outer angle, these 
latter two marks extending inwards and meeting at the suture, 
and each on the outside reaching to the shoulder ; thus the 
yellow colour is limited to two tjuue sejmrated oblique stripes, 
a character which distinguishes it from its Japanese and Euro- 
pean congeners. 

From the examples before me it appears that this insect is 
frequently found m an immature state, and then the charac- 
teristic coloration is not so conspicuous. The colour of the 
legs apjiears to be variable ; in the most developed examples 
the femora are quite black and the tibiie pallid yellow, except 
a small jiart of their length at the base and apex ; out the 
tibia) may become suffused with black, while, on the other 
hand, the femora are sometimes more dilute in colour, so as 
to be nearly or quite yellow. 

Found on Oyaina, Oyayama, and at the base of Fujisan. 

OioyporuB japonicuHy m sp. 

Niger ; elytris podibusque ftavis, illis sufcura maculaque ad angulum 
externum nigris; aiitonuis piceis, articuBs 5^-10*“ maiginibus 
testaoeis. 

l4ong. 10-12 millim. 

This is closely allied to 0, fnaxilloms, but does not agree 

28 * 
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in coloui* with any of the European or Siberian varieties I 
have seen of that species, moreover it has the elytm longer, so 
that I have little doubt it is distinct. The suture is black from 
the scutellum to the extremity, and the conspicuous black 
mark at the outer angle does not extend inwards to the 
suture, though along the deflexed sides it reaches in front 
nearly to the shoulder j the two stria) on the elytra are defi- 
nite, but there are very" few additional punctures. The hind 
body is entirely blade; the legs, though yellow, have the 
tibiae infuscate towards the extremity and frequeutly likewise 
at the base. 

Mr. Lewis obtained a small series of examples; they are 
unfortunately in bad preservation. Occurs in South Yezo 
and has been taken in Kawatchi. This is the species referred 
to 0, angularis^ Gebl., in Trans. Ent. Soc. 1874, part i. p. 8^). 


Oxyporua maculiventrisj n. sp. 

Niger; antennis, palpis, elytris, x>edtbu8 abdorainisfjue segmentie 
duobus basalibua marginibus flavia ; eljuis ad angulum exteri- 
orem oblicjue nigro^signatis. 

Long. 8 milhm. 

This is the nearest of the Japanese species to the Euro- 
pean 0. maodlloamj but it docs not a^’ee in colour with any 
of the varieties I have seen of the species mentioned : 
and as it differs also in the punctuation of the elytra, I 
have little doubt it is distinct. All the palpi and an- 
tennae are clear yellow, the latter are very short. The 
thorax is veiy short. The elytra are bright yellow, even 
the suture being of that colour except just behind the scu- 
tellum ; at the outer angle is a large plack mark that extends 
inwards along the hind margin, but disappear before reaching 
its fellow of the opposite side ; the hind body is jet-black, but 
the two basal segments have the lateral margins yellow in a 
very definite manner. The legs are clear yellow except the 
COX 83 and trochanters. The elytra are considerably shorter 
than they are in O.jnponicua) the two lines of serial punctures 
are very definite, and outside them there is a third series, in 
front divergent ; between the serial punctures and the suture 
there are only a few other punctures. 

A small series was obtained, but the locality was not 
noted. 


Oxyporua parcua^ n. sp. 

Niger ; elytris pedibusque fiavis, illis ad latera Utius oblique nigro- 
maculatis; antennis palpisque fusco-testaeeis ; abdominis seg- 
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mentis duabus basalibus marginibus flavo-maoulatia ; femoribns 
ad basin ni^s ; eljfrtria punotis adjcctis numeroaie. 

Long. S~10 millim. 

This differs from 0. macultventrta not only in the colour of 
the antennw and palpi, but also in other characters which, 
tliough not so conspicuous at first sight, are really more 
impoitant. The thorax is longer and the elytm possess 
numerous irregularly placed punctures, amidst which the two 
lines of serial punctures are not very definite; the large 
black patch at the outer angle of the elytra extends inwards 
and meets its fellow ot the opposite side; the femora are 
black at the base and the tibiie a little infuscatc at the base 
and apex. 

I have seen only two specimens. 

Oxt/poru3 germanus^ n. sp. 

Niger ; palpis, pedibus, elytris abdominisque marginibus lateralibus 
palhde flavis ; antennis rufis ; el) tris sutura anguste maculaque 
ad angulum externum nigris. 

Long. 7-10 millim. 

Very closely allied to the North-Araerican 0. viitatua^ 
Grav., but differing in several minor points. The head is 
less elongate ; the black colour of the suture of the elytra is 
not at all dilated in front ; the terminal two segments of the 
hind body are entirely black, while the whole of the raised 
margins of the preceding segments are pallid yellow, and this 
colour extends inwards at the front angle of each segment, so 
as to surround the stigmata. The legs, including the coxw, 
are entirely pallid yellow, but the breast is all black. There 
are but few punctures on the elytra, and the two discoidal 
strim are indistinct. 

Sendai, Nikko, and Sanohd ; four examples. 


Oxypovue longipee^ n. sp. 

Rufo-testaoeus ; capite, el^trorum abdominisque apioibus nigris; 

antennis pedlbusque flavis. 

Long. 9 millim. 

Antennse rather long, fourth joint longer than broad, tenth 
but little longer than broad* Head elongate, entirely black, 
with a moderately deep fovea on the middle near the front 
Thorax short, witliout constrictions or depressions. Scutel- 
lum and elytra reddisli yellow, the Utter with a large patch 
of black colour behind, with but few punctures. Three termU 
nal segments of hind body black. Legs elongate, clear yellow. 
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Nikko, June 1880; one apecimen. 

This distinct species may be placed near tlie North- 
American 0. lateralis^ Grav. 

Oxyporus humeralis, n. sp, 

Nigerrimua, nitidus ; antennis, palpis, pedibus elytrorumque plagu 
elongata humerali flavis. 

Long. 10 millim. 

Aiitennce rather long. Head with a deep fovea on the 
middle in front. Thorax rather long and slender, narrowed 
behind, transversely depressed at the sides near the middle 
and less deeply so in front. Elytra black, with an elongate 
humeral patch yellow, the disk with numerous irregular 
punctures, the shoulders much produced. Legs rather long, 
clear yellow ; hind coxso black, 

Nikko ; one example. 

Allied to 0. longipesj though very difhirent in colour and 
distinct in other respects ; the example is a female, while the 
unique exponent of (X longipes is of the other sex. 


Oxyporus hopUtes^ n. sp, 

Niger, nitidus, ano piceo ; elytris ad latera antrorsum vage flaves- 
centibus ; antennis palpisquo picoo-nifiB, illis oxtrorsum obscuri- 
oribus ; prothoraco jwsteriuB latiore, lateribus ante basin olevatis, 
subito constrictis angiilo liboro formaniibus ; clytrorum humeris 
acutis. 

Long. 9 millim. 

Antennm rather long, penultimate joint only slightly trans- 
verse. Head slender, with a large fovea on the middle near 
the front ; mandibles very long, the left one sinuate exter- 
nally near the apex, the right one with a very large tooth. 
Thorax short. Elytra with the shoulders prolonged in front, 
a little sinuate at the sides and more or less rufesccut there, 
the disk bearing numerous coarse punctures. Legs elongate, 
black ; the tarsi red. 

Two badly preserved examples, without locality. 

This and the following two species may bo separated as a 
distinct genus if intermediate forms are not discovered. 

Oxyporus gnatho^ n. sp. 

Nigerrimufl, nitidus ; antennis articulo ultimo tarsisquo ferruginois ; 
elytris sanguineis, angulo oxterno, sutura muculaquo oommuni 
discoiduli nigris ; thoraco ad lutora posterius angulato. 
lx)ng. 11 railUw. 
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Antennaj rather short, penultimate joints rather strongly 
transverse. Head with a small fovea on the middle near the 
front. Tliorax short, the sides angulatc near the base. 
Elytra bearing numerous coarse punctures, the shoulders 
I)ronnnent in front. Tarsi sulcate on the upper surface along 
the middle. 

Nikko, June 1880; one specimen. 

Allied to O. hoplitcs^ but with many minor points of dis- 
tinction. 


Oxyporua biguttatua^ n. sp. 

Nigerrimua, nitidua ; antennia, palpis pedibuaque flavis, illia orti- 
culo baaali nigro ; olytris grosso punctatis, ad latera macula parva 
ebumacea. 

Long. 7 millim. 

Antennee moderately long. Head with a large fovea on 
the middle near the front. Thorax short, the posterior angles 
spinose and acute, reposing on the shoulders of the elytra. 
Elytra with numerous large, irregularly placed, almost 
rugose punctures, at the sides a small ivory spot. The 
shoulders prolonged. 

Miyanoshita. May 1880 ; one specimen. 

Although allied to the preceding two species, this differs in 
many respects ; the angles of the thorax are diflerently 
formed, and there is no tooth on the right mandible. I think 
this latter distinction is probably, however, a sexual one. 


Subfam. Oxttslinjb. 

Group Os OKI IN A. 

Oaortua taurua^ n. sp. 

Cylindricus, nigor ; antemiis pedibusquo rufis ; elytris rufo-piceia ; 
abdomine pilose; capito thoroeeque ^deoso fortiter sculpturatis, 
illo anterius utriiique longius produoto. 

Long. 8 millim. 

Head very coarsely strigose, in front prolonged on either 
side to form an acute process projecting horizontally forwards 
as far as half the length of the mandibles. Thorax densely 
and very coarsely punctured^ with a smooth space along the 
middle, the sides strongly sinuate just in front of the hind 
angles. Elytra longer than the thorax, rather sparingly and 
coarsely punctured. Hind body rough, with rather long, 
scanty, fiavescent pubescence. 
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A species closely iJlied to this occurs in G^lon (Trans. 
Ent Soc. 1886, pt ii. p. 332). The species is found com- 
monly in decaying trees in the elevated forests of Central and 
South Japan. 


Osortus micropsy n. sp. 

Parvus, rufuB, fortiter punctatus, minus parce pilosus ; tibiis ex feme 
tenuiter spinosia ; elytris thorace vix longioribus. 

Long, vix 3 millim. 

Antennas rather short, moderately stout, first joint less 
elongate than usual. Head much narrower than the thorax, 
coarsely, irregularly, subobsoletely punctured, eyes small. 
Thorax broader than long, straight at the sides till near the 
hind angles, then much narrowed, foveolatc at the hind 
angles, lateral margin very fine ; the surface vaguely sculp- 
tured. with an irregular, smooth, raised space along the 
middle. Elytra short, coarsely but subobsoletely punctate. 
Hind body thick, rather closely but indistinctly punctured, 
finely pubescent. Legs slender, tibise only slightly spinose 
externally. 

Nagasaki, March Ist, 1881 ; one specimen. 


Group OXYTELINA. 

Bledius curvicornis^ n. sp. 

Nigricans ; antennamm basi pedibusque pallide flavis ; elytris testa- 
cois plaga magna communi triangulari nigrioaute; prothoraoe 
transverso, medio canaliculate, obsolete punetato ; antaunarum 
articulo basali valde elongate. 

Long. 4| millim. 

Thorax obsoletely and rather sparingly punctate, dull, with 
scanty flavescent setm, very defiuitmy canaliculate, base 
rounded, hind angles absent. Elytra longer than the tnorax, 
closely and not reiy finely punctate. Hind body shining 
black. Legs very pale yellow ; front and middle tibise very 
densely spinose externally, hind tibiae long and slender, clothed 
with a few fine hairs only. In the male the basal joint of the 
antenna is extremely long, curved, dilated, and sulcat© at the 
extremity ; the mandibles are long and each armed in front 
with a Blender spine ; on the midale of the forehead there are 
two minute, contiguous, acute tubercles, and the tubercles on 
w hich the antennie are inserted are very prominent. 
Sand-hills, Niigata, in September 1881. 

This species is an ally of verres and B. niloticuB^ Br. 
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Blediu$ obtu8u$f n. sp. 

Piooo-rufuii, capito ni^ ; elytria rufls; ant«nnia pedibueque testa- 
opis; thorace minus traiisverso, nitido, dense fortiterque punc- 
taio, medio tantum bmitor obsole toque canaliculato. 

I^ng, 4 millixn. 

Far, thorace nigro. 

Antermai rather slender, j)enultiinate joints only slightly 
transverne. Head broad, eyes very convex. Thorax narrow, 
hind angles very' obtuse, but not altogether absent, the sur- 
face flliining, sparingly setose, coarsely punctate, with traces 
of a short channel on the middle. Elytra coarsely punctured, 
a little longer than the tliorax. Front legs thick. Male with 
a spine on either side of the hind margin of the penultimate 
Vi ntral segment ; the space between the spines slightly 
cmarginate and bearing a pallid membrane. 

Iliver*bank, Niigata, in September. 

Not very similar to any species known to me, but may be 
placed in the neighbourhood of B. proctruluB^ Er. 

Bhdius crihratus^ n. sp. 

Niger ; an tennis pedibusque testaceis ; elytris ad latcra brunneis ; 
thoraco minus transverse, omnium densissim© fortiterque punc- 
tate, nitido, medio parum distincte canaliculato ; elytris fortiter 
punotatis, thorace longioribus. 

Long. 4 millim. 

This is closely allied to li. cbtususj but 1 have little doubt 
is distinct, as it is broader, and remarkable on account of the 
very dense coarse punctuation of the thorax. The male has 
characters similar to those of J?. ohtusus. 

Nikko, June 1880; one specimen. 

Bledius aeUatua^ n. sp. 

Minus cylindricns, nigricans, flavo-sotosus ; pedibus elytrorumqiie 
pla^ magna laterali pallide fiavis ; thorace fortiter transverso, 
bann versus angustato, angulis posterioribus minus obsolotis, 
medio canaliculato. 

Long. 5 millim. 

Antennm rather short, thicker externally, penultimate joints 
strongly transverse. Hoad broad. Thorax nearly twice as 
broaa as long^ strongly narrowed behind, bind angles obtuse 
but quite distinct, the surface quite dull, obsoletely nunctured, 
with very distinct, short, pallid setce, canaliculate tnroughout 
its length. Elytra much longer than the thorax, ample, 
blackish, with a large, pallid, lateral space on either side, 
bioadest behind; very densely, moderately finely punctate. 
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Legs very pale yellow, middle and front tibice amed with 
strong but distant spines. 

Hakodate, on tlio sand-hills. 

This distinct species may be placed near talpa^ OylL 
Bledius palltpes. 

Orytelm palUpeSy Grav. Mon. Col Micr. p. 197. 

Happoro ; one example. 

1 liave some doubt whether this may not bo a new species 
as it differs in some respects from European examples; but 
the differences are apparently slight. 

PlatyatethuB Quedenfeldli, 

PlutyxtethuB QmtUnfddiiy Weisc^ Deutsche ent. Zeitschr. xxiii. 1H79, 
p. 147. 

No locality more special than Japan ’’ has been recorded 
for this species. 


Oxytelas gregarim^ n. sp. 

Piceus; antennarum basi pedibusque flavis ; olytris bninneis ; capito 
tboracequo subtilissimo strigosis, opacis, axiualibus ; abdomine 
nitidulo. 

Long. millim. 

Antennee short, the basal four joints yellow, the others 
nearly black, fourth joint minute, fifth a little broader, trans- 
verse, sixth to tenth each strongly transverse. Head entirely 
covered with a minute sculpture that renders it opaque, and 
extends quite to the front, otherwise even. Thorax strongly 
transverse, also dull and very finely sculptured, with traces 
of a median groove, and on each side with a still more indis- 
tinct groove. Elytra longer than the thorax, obsoletely 
sculptured. 

Mr. Lewis procured a series of eight immature examples at 
Nikko, 18th August, 1881. 

The sculpture brings this species near 0. laticornia^ but in 
size it is nearer to 0. mimulua. 


Oxyielm inera. 

O^ytelus iners, Weise, Deutsche ent. Zoitschr. xxi. 1877, p. 04. 

Hagi, on the shore. 

This has not been procured by Mr. Lewis ; it is said to be 
allied to 0* piceua. 
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Oxyteluo marginatus. 

Ovytelus mtrghuitmy Weiso, Dciitscho ont. ZeitHchr. xxi. 1877, p. 90. 

Thin a])parontly also has not been found by Mr. Lewis. I 
should think it must be near 0. mtmuIuH ; the male is said to 
have very prominent mandibles. Found at Tokio, and 
tliou/^lit to be probaldy not rare. 

CopropJiilus impressus^ n. sp. 

Niger, nitidus, pedibus sordide rufis ; prothorncis dorso multi- 
impresso, lateribus orenatia ; elytris abbrcviato-sfcriatis. 

Long. millim. 

Antonnai stout, penultimate joints transverse. Head rather 
coarsely jiunctate. Tliorax not so long as broad, on the 
middle towards tlie front with an elongate depression, near 
the base witli two depressions, and with a very large, irregu- 
lar. lateral impression on each side^ the surface sparingly but 
rather coarsely punctate, very shining, the side margins very 
conspicuously crenate. Elytra much longer than the thorax, 
each witli fine jiuuctate grooves not reaching the hind margin. 

This is an insect scarcely so large as C\ atriatulm^ and has 
the thoracic impressions remarkably conspicuous ; the elytral 
grooves deeper and connected behind, the hind margins of the 
elytra not reticulate. 

Fukushima and Sapporo. 

0oproj)hilu8 simplex, n. sp. 

Niger; antonnarum basi elytrisque picoifl, podibus rufis; thorace 
elongato, obsolete improsHO, irregularitei' Bubtiliter punctate, 
marginibiis laieralibus obsoletissimo crouatis ; elytris vago irrogu- 
lariterquo striato-punotatis. 

Long. 6 millim. 

Head deeply biimpressod in front. Thorax about os long 
as broad, much narrowed behind, hind angles obtuse, the 
surface irregularly punctate, with two obsolete impressions 
behind the middle. Elytra longer than the thorax, with 
irregular abbreviated series of punctures. 

Wada-tog^, Jsf August, 1881 ; one specimen. 

This species is not at all near any other ; the irregular dis- 
tribution of the thoracic punctuation, the dejiressiona being 
absent, is peculiar. 

Trogophlmus sericMus, n. sp. 

Latus, subdopreswuM, nigerrimus. omnium HubtilisHiinc brevissimequo 
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pubesodQS, iuriaihiliter puncfcatus, opacus; prothoraoc fbrtiter 

transverso, ante basin profunde ourvatim impresao. 

Long. 3 millim. 

Antennas rather slender^ slightly thicker exteniHlIy, tenth 
joint as long as broad. Thorax broad, but ninch naiTowcr 
than the elytra, very much narrowed behind, in front of tJie 
base with a deep curved impression (divided in the middle), 
otherwise unimpressed. Scutellum distinct. Elytra much 
longer than the thorax, quite dull. 

Yokohama, Kumamoto, Midzusawa, Sanjo, in spring and 
autumn, scarce. 

To be placed near T, dilataius ; remarkable on account of 
the very dull surface and excessively minute punctuation and 
pubescence 


Trogophlmus n. sp. 

Latus, nigerrimus, omnium brovissime subtilissimequo pubescons, 
sat nitidns ; elytris subtilitor punctulaiis ; prothorace basia versus 
maximo augustato, ante basin profunde curvatim imprcsso. 

Long. 2^ millim. 

Closely allied to T. sericatus^ but smaller and not so dull ; 
the thorax is narrower, its surface is a little uneven^ and the 
punctuation of the elytra is quite visible ; the tip of the 
scutellum is minutely exposed. 

Kiga ; one specimen. 


Trogophloetis decolor ^ n, sp. 

Bat latus, niger, sat nitidus, suhtilissime pubesoeus ; aatennis pedi- 
busque ruHs ; subtiliter punotulatus, prothorace ante basin pro* 
fundius curvatim impresso. 

Long. 2| millim. 

This is closely allied to 2. omtnens. but has the antennm 
and legs of a different colour and the elytra shorter ; the pro- 
thoracic impression is remarkably deep and is not divided in 
the middle. The autennm are not very long, but the penul- 
timate joints arc not transverse. The thorax is short, much 
narrower than the elytra, greatly narrowed behind. The 
elytra are longer than the thorax, very densely, finely punc- 
tate, and densely and finely pubescent, a little shining. The 
legs are red, the tibise inf uscate, with the apices paler and the 
tarsi yellow. 

Yoxoharoa and Nagasaki. 

Although very different in appearance from the insect for 
which the genus or subgenus Thinodrotnua was proposed. 
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this species would belong thereto on account of the tip of the 
scutellum being minutwy ex[K>sed. The colour apparently 
varies a little, the elytra being sometimes picescent. 

Trogophloaua vagua^ n. sp. 

Niger; prothoraoo olytrisque nigro-piceis ; an tennis podibusque 
rufis ; prothoraco fortitcr transverso, vogo obeoleto<iue impresso ; 
elytrie evidenter puuotulatis. 

Long. <3 millitn. 

Antennce red, more obscure towards the extremity, the 
three terminal joints distinctly thicker than the others, but 
not transverse. Thorax much broader than long, greatly 
narrowed behind, but little narrower than the elytra, with an 
obscure longitudinal elevation along the middle and a very 
slight depression on each side of it ; very densely and finely 
punctured. Elytra quadrate, longer than the thorax, densely 
and finely but distinctly punctured, a little sliining. Legs 
pale red, unicolorous. 

Yokohama, Nagasaki, Ogura Lake, Niigata. 

Apparently the most common of the Japanese Trogopklm\ 


TrogopJdcaua aedatua^ n. sp, 

Angustulus, nigor, sat nitidus ; anteuuorum basi podibusque testa- 
ceis; elytris foscis; subtilissime punotatus; prothoraoe obsolete 
impresso. 

Long. 2| millim. 

Antennss with the three terminal joints stouter than the 
others, but not transverse. Thorax not strongly transverse, 
slightly narrower than the elytra, much narrowed behind, 
extremely delicately punctate and pubescent, a little shining, 
tlie surface slightly uneven, without definite impressions. 
Elytra much longer than the thorax, very delicately punctate 
and pubescent. 

Nagasaki and Kobb. 

Allied to the European T. puailluaj but larger, darker in 
colour, with longer elytra, &e. 

Trogophimua ejctguua* 

Trogopfdam Er. MiuHk4-Brand, i. p. 004. 

Niigata, September 1881. 

A vciy widely distributed insect. 
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On the Stapliylinidee Japan. 

Group Phlceocharina. 

Derops. 

(Corpus anguatulum, minus deprcssum, dense subtiiiter punetulatuin. 
Palpi maxillaros articulo terminali pnccedente foro diijdo lon- 
giore. Tarsi omnos quinquo-articulati, iiofiteriores articulo baaali 
coBteads conjunctis fere ajquali ; unguiciili minuti. 

This is the most remarkable aud peculiar of all the Staphy- 
linidce of Japau^ and I do not know any genus at all near it. 
The front coxfie are elongate and exserted and the sides of 
the thorax possess a large triangular process behind the coxaj ; 
a rather large fissure is left between this and the prosternum 
in which a trochanter is seen. The antennas are eleven* 
jointed, slender and remarkably long. The mandibles are 
slender, curved, apparently without teeth, not crossing one 
another ; the labrum appears to be large and prominent but 
membranous ; the maxillary palpi are apparently only three- 
jointed, the third joint being longer than the basal joint and 
nearly twice as long as the middle joint. The middle coxm 
are contiguous and rather large ; the hind coxa^ are prolonged 
backwards, but arc short transversely. The legs are long, 
unarmed, the long tibiae arc more than twice os long as the 
tarsi ; the hind tarsi are remarkably slemder and linear. The 
autennaa are widely separated, are situated very near the 
front of the head, and have no tubercles over their point of 
insertion. 

1 can see no trace of ocelli, so that the insect cannot lie 
placed in Omaliides ; had those organs been present the genus 
might have been placed satisfactorily near to Leeteva. 

D crops longicornisy n. sp, 

Elongatue, angustulus, posieriua attenuatus, fusoo-pioeufi, fere 
opacus, dense subtilissimc pubesoons; antonnarum baai, |jalpi« 
pklibusque rufo-testaceis ; prothorace oordato ; elytria olongatis. 
Long. C5orp. 6 millim., anteuu. fere 3 millim. 

Antenna long and slender, scarcely tliicker externally; 
from the seventh to the tenth each joint is rather sliorter than 
its predecessor, and the tornrinal joint is not so long as the 
seventh. Head much narrower than the tliorax, flat, very 
densely and finely punctate. Thorax elongate, sides rounded 
in front, much narrowed behind, hind an^es definite, rather 
obtuse, the surface evenly, densely, and finely punctate, 
basal and lateral margins very fine. Elytra mucu longer 
than the thorax, densely (and rather more coarsely than the 
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thorax) punctured* Hind body elendor, elongate, convex, 
the margins of the basal segments rather broad, tliose of the 
apical quite fine ; the punctuation and pubescence are very 
dense and fine, the terminal segment ends with two long Betas, 
and there are three or four elongate settle on the preceding 
segment. 'J^he male has on the terminal ventral segment a 
very narrow elongate excision, and on the prcciiding segment 
a large, de(»p, and broad depression, with raised margins, 
which aj)pareutly are rainut(dy serrate or setose. 

AshiuDyu, 18th March, 1880 ; one example. 

[To be continued.] 


X LIX . — Descriptions of new Species of Rkynchota collected on 
or near the Kina Balu Mountain^ North Borneo, By 
W. L. Distant. 


Thk following descriptions refer to the principal novelties 
contained in a small collection of ithynehota collected by 
Mr. John Whitehead in that interesting zoological and botan- 
ical locality, the Kina Balu Mountain. I have deliberately 
localized tliis pa})er as on or near Kina Balu, as a large poi- 
tion of the collection showed such affinities to the fauna of 
the surrounding area that it is more than probable that many 
of the species (a[jart from those here described) if collected on 
the mountain must have been found at a low altitude. 

Kina Balu appears to be the metropolis for the Eastern 
Fulgoridee, and 1 liave never seen a collection made in a 
similarly limited area contain such a number of the pseudo 
lantern-flics ” as this one made by Mr. Whitehead. The 
following are the species ; — 


Pyrops nubilis, H'eHw. 
Fulgora sultana, Adams, 

gi^ntea, 

sutK)cellats, (ru^r. 


Fulg«.^ra pyrorhynclia, Don, 

iutneatu, 

var. stellata, Butl, 
Whiteboadi, Dtsl, 


The remainder of the collection calls for little comment. 


H ETEBOPTEEA. 

Fam. Ooreida. 

JF^ionolomia nigrooittatay n. sp. 

Cinnamoraeous ; antennae, a central longitudinal line to 
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pronotum, margins of scutellum (narrowlv), outer margins of 
clavua (broadly), sternal sutures, lateral margins of meso- 
notum, metanotum, and abdomen, and the posterior tibiae 
blackish ; membrane dark brown. 

Antennae with a little less than the apical half of fourth 
joint ochraceous ; first and fourth joints subequal in length, 
second joint a little longer than third. Pronotal anj^Ies 
strongly, upwardly, and sublunately produced, their apices 
subacute, tbeir margins finely serrate. Rostrum reaching 
the intermediate coxaa. 

cf * Posterior femora strongly incrassated, with three small 
but distinct black tubercles above, a stiong black spine be- 
neath at about centre and two smaller subapical spines of the 
same colour ; tibi® flattened and channelled, and inwardly 
toothed at about one third from apex. 

Long. 27 millim., exp. pronot. angul. 13 millim. 

Homoptera. 

Fam. Cioadids. 

Leptopaaliria maftculay n. sp. 

. Head, pronotum, and mesonotum greenish ochraceous ; 
head with the margins of front, anterior margins of vertex, 
inner marffins of eyes, and the area of the ocelli black ; pro- 
notum ana mesonotum with the following black markings 
pronotum with two central longitudinal fasciae, widened an- 
teriorly and rounded and uiiitea posteriorly, the incisures, a 
large spot on lateral margins and three spots on posterior 
margin, the central one smallest and linear ; mesonotum with 
five fasci®, one central, widened and somewhat cordate pos- 
teriorly, an abbreviated one on each side, followed by another 
completely crossing disk, two small spots in front of the 
cruciform elevation. Abdomen castaneous, the segmental 
margins pitchy and a spot of the same colour at base. Head 
and thorax beneath, legs and opercula greenish ochraceous, 
face with black stri®^ head spotted with black, apices of the 
tibi® and tarsi blackish. Abdomen beneath castaneous, with 
the tubercles and apex black. Tegmina and wings pale hya^ 
line, the venation ochraceous ; tegmina with the apex slightly 
infuscated, a small black and ochraceous spot at base of upper, 
ulnar area and the transverse veins at bases of second and 
third apical areas darkly infuscated. 

The rostrum reaches the posterior cox®, the opercula are 
angulated, the outer and posterior margins nearly straight. 

<f . Long. excl. tegm. 28 millim., exp. tegm. 78 millim. 
Allied to Z/. samta, Walk. 
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Cosmopaaltria montivaga^ n. gp. 

Allied to (7. lauta^ Diet., but differing by its larger size, 
broader and more robust body, the absence of the si^lateral 
fascia of the pronotum, and the presence of an oblique black 
pronotal spot oehind the eyes ; the markings of the mesonotum 
smaller and the sublatcral fascia curved and not extending to 
anterior margin. Opercula broader at base, not so concave 
internally, much more narrowly black at apex and inner mar- 
gin, and crossed at centre by a transverse dark castaneons 
fascia. 

Long. 40 raillim., exp. tegm. 120 millim. 


Pomponia viridimacuXaia^ n. sp. 

cJ . Body above castaneons; ocelli, eyes, atul posterior 
margin of pronotum ochraceous ; mesonotum very dark cas- 
tancoua, with two obscure contiguous obeonical spots at ante- 
lior margin ; face, anterior margins of head beneath, and legs 
blackish ; apices of the femora ochraceous, posterior tibiae 
castaneous, their bases and apices blackish. 

Tegmina and wings pale hyaline, the venation lirownish 
ochraceous ; tegmina with the costal membrane pale casta- 
neous, the transverse veins at the bases of the second and 
third apical areas, and the aj>ex of the longitudinal vein 
defining the upper apical area, broadly and darkly infuscated, 
and a distinct bright green basal streak ; wings with the 
inner claval margin green, with a fuscous streak, the outer 
claval margin fuscous. 

Body elongate, the face very robust and rounded ; the 
rostrum reaching the posterior coxse ; opercula shoi t, obrupicly 
rounded outwardly, obliquely straight inwardly. 

cf S2‘-66 millim., exp. tegm. 135 millim. 


Pomponia Orweina^ n. sp. 

? . Allied to P, fuscoy Oliv., but differing by having the 
two central fascias of tlie pronotum much more diverted ante- 
riorly, the two central obeonical spots on the mesonotum much 
more contiguous, and all the tegmiual macular markings on 
the transverse veins at bases of apical areas and at the apices 
of the longitudinal veins of the apical areas larger and more 
infuscated* The rudimentary opercula, as compared with those 
of the same sex of P. are convex and rounded extern 

nally and not moderately angulated. 

? . Long. 31 millim,, exp. tegm. 110 millim. 

Ann, S Mag. N, Hiet. Ser. 6. VoL iii. 
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Fam. Fnlgorito. 

Fulgora Whiteheadiy n. sp. 

Thorax above, head, and cephalic process olivaceous ; nro- 
notum, excluding anterior margin, ochraceous ; body and legs 
fuscous, the abdominal segmental margins above olivaceous. 
Tegmiua olivaceous brown, the venation and reticulations 
olivaceous, excepting on apical area, where they are ochra- 
ceouB, ana ornamented with a number of small ochraceous 
rounded spots, situate in more or less irregular transverse 
series, each containing about four spots, those on apical area 
smallest ; wings bright dark blue, the apical area and outer 
margin broadly black, this dark coloration inwardly deeply 
sinuate. Cephali^ process somewhat short, ascending, broad- 
ened and flattened lor apical half. 

Long, from eyes to apex, abdomen 19-22 millim. ; ceph. 
process from eyes to apex 10 milHm. ; exp. tegm 63-71 
millim. 

This species is allied to F, DeUsaertiiy Gudr., from which it 
differs by the [mlcr colour, different arrangement, and smaller 
size of the spots on the tegmina, the deeply sinuate internal 
margin of the black area of the wings, but chiefly by the 
shape of the cephalic process, which is widened and flattened 
at ajKJX. 


L , — Note on a remarkabh large Specimen ofhvLxAxBkfrom 
the Island of Mauritius. By Prof. F. Jeffrey Bell, M.A. 

The Trustees of the British Museum have recently purchased 
from M. de Kobillard, the well-known collector in the island 
of Mauritius, two large specimens of Luidia Savignii. Both 
of these have nine arms, and the larger specimen is remark- 
able for having all the arms complete, and none of them bear 
any mark of injury or repair. Throughout its life, therefore, 
the creature was able to give its sole attention to its growth, 
and it succeeded in developing a disk of 95 millim. in dia* 
meter and nine perfect arms, of which the longest measures 
870 millim. and the shoitest 350 millim. This specimen is 
therefore more than twice as large as M. de Loriol^s deux 
individus de grande taille,” whose ‘‘diamfetre total atteint 
820 mm.” It is, 1 think, well to put on record the dimen- 
sions of what is, I fancy, the as yet largest known Asterid ; 
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to the meaaurements already givea it may be added that the 
greatest breadth of the arms is 50 raillim. It is not a little 
remarkable that a Luidia should have attained to so great a 
size without any injury to its arras, and it is certainly to the 
credit of M. de Robillard that he has succeeded in safely 
sending so large and fragile a specimen safely to this country. 

In the large central mouth there were found the remains of 
a Stomopneusies variolaria] a number of still uninjured or 
undigested spines suggests that the starfish had not quite 
relished the prickliness of his prey ; on the other hand, we 
may suppose that it was necessary to acquire a quantity of 
carbonate of lime by some means or other, and even at tlie 
expense of some personal inconvenience. 

The largest British specimens of Tjuidia as yet in the 
British Museum measure respectively 425 aiid 426 raillim. in 
spread, have the disk 53 and 69 rnillira. in diameter, and the 
longest arras 223 and 220 raillim. 

Of other large specimens of which I have heard from Pro- 
fessors M‘Intosh and Herdman, and Mr. W. Percy Sladcn 
none arc credited with a wider spread than 18 inches, and there 
appears to be no record of any fossil species attaining to any 
such large size 

What interest there is in this coraraunication lies in the 
aimounceraeut of the gigantic size of a starfish ; I have 
nothing to add to the, as usual, complete account of the species 
which we owe to M. de Loriol f. 


LI. — On two new Species of Birds from Kina Balu 
Mountain. By K. Bowoi.eh Shahpk, F.L.8., F,Z.8. 

Mb. John Wuitohead, who is about to travel in South- 
eastern Africa, has aske^ me to describe a new species of 
Barbet which lie discovered on Mount Kina Balu, in Northern 
Borneo. I at first thought it might represent one of the 
many phases of plumage through which Megalcema myataoo- 
phantw passes before it becomes fully adult. A close exami- 

* An Asterias ffiaciaUa in the Museum has a spread of 450 miiUm., 
with a disk of 55 miUim. diatn«ftor, and tho greatest arm-length 220 
millim. Mr. R. L. Bpencer, of Guemaey, tells me lie has seen specimens 
a little over 18 inches. 

t M^m. Boc. phys. et dliist. nst. de Geneve, xxix no. 4, p. 72. 

29 ^ 
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however, convinces me that it is a distinct species, 
different from any eastern Barbet yet known. 

I propose to call it 

Cyanops monticohiy sp. n. 

fid, Prasino-viridis, aJis et caiida saturatioribufl ; fronte et Ions 
smsragdinis, aincipito et pilei lateribus la?te cyancia ; plapra mafi^na 
verticali scarlatina usque ad nucbani produoU ; facie lateral! et 
regione parotic 4 i pallide oyaneis, fascia supraparotica smarag- 
dina ; geiiis gulaque pallide flavis, hao infra cyanoscente et 
macula scarlatina ad latera juguli posita ornata; prtnpeotore 
et oorpore reliquo subtus pallide smarogdinis. 

Long. tot. 9*0, ciilm. 1’15, aJac 3*9, caudeo 2 6, tarsi 1*06 poll. Angl. 

The nearest ally of this specie.^ is Cyanops incognita^ 
Hume, from Tenasserini. It differs, however, from that 
species in its larger size, in the absence of the black facial 
stripes and red loral spot, as well as in the colour of the 
throat, which is bright bluish green in (7. incognita^ 

I take this opportunity of observing that the Chlorura 
which I described in the ^ Ibis * for 1887 (p. 463) as (7, hype-^ 
rythra of Reichenbach turns out to be distinct from that 
species, having the rump and upper tail-coverts like the back. 
I propose to call it Ghlm ura b(^neensis. 


LIT. — 2'he Polyzoa of the St, Lawrence : a Study of Arctic 
Forms, By the Rev. Thomas Hincks, B.A., F.R.8. 

[Plate XXI.] 

[Continued iVona vol. i. p. 227.] 

Suborder • Cheilostomata. 

Family Etcharida (part.), Bmitt. 

Rhamphostomella, Lorenz. 

Loren*, Bryozoen von Jan Mayen, gesammelt von 
Dr. F. Fischer, Arzt der osterreichischen Expedition auf Jan Mayen, 
bearbeitet von Br. Ludwig Lorenz, 1880. 

This genus has been instituted by Lorenz for a group of 
species which is very characteristic of the Arctic and Northern 

• In the flwt part of this Report (‘ Annals * for March 1888, p. 216, 
line 12 from the top) for Subclass ” read Suborder/’ 
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Boaa aiid is well represented in the St. Lawrence. The 
Eachara soahra of Fabricius, subsequently described at length 
and figured by Smitt, is a member of it and the first of which 
we have any notice. Smitt referred this species and kindred 
forms to the genus Celhpora^ and I have followed him (but 
only provisionally) in a paper (1877) containing descriptions 
of new Arctic Polyzoa. Probably Lorenz is right in regarding 
them os a distinct generic group, though his diagnosis may 
require amendment. They are properly detached from OtlU* 
poroy a group which has already been dismembered to some 
extent by Smitt, and which awaits a more thorough revision. 
The species included in the genus Rhainphostomella have some 
affinity with Mucronellay but they are differentiated from it by 
special characters and a general habit which are sufficiently 
significant. 

Lorenz’s diagnosis of his new genus is as follows : — 

Zoeseta generally oval, very regularly alternate, slightly 
prominent ; orifice terminal, broad, semicircular, closed by a 
thin membranous operculum, surrounded in front and at the 
sides by an elevated peristome, with a central notch, on one 
side of which an aviculariura is usually placed ; the lialf of 
the peristome bearing the avicularium, as compared with the 
other, very strongly developed, and often standing out like 
the rostrum of a Vellepora, Oixcium hemispherical and per- 
forated. Zoarium umlamollor, 

Mow one of the principal characters included in this descrip- 
tion — the elevated peristome, cleft in front — is by no means 
constant throughout the group. In R. pUoaUiy Smitt, R, bi- 
laminutay Hincks, and R. radiatuluy id., it is present, and 
a very striking feature ; but there is no trace of it in jK. ovaUiy 
Smitt, jR. costatay Lorenz, and R. scahray Fabricius (?). It 
cannot tliei-efore bo employed with propriety os a principal 
diagnostic. 

Verrill refers R, acahra and JB. omta to ^^Mucronella (re- 
stricted)”^; but as his restriction excludes from the genus 
all forms which are not furnished with lateral avicularia on 
one or both sides of the zooscial aperture ” and destitute of 

the median avicularium,” tliese species have certainly no 
claim to a place in it. 

On the whole 1 should be inclined to adopt Lorenz’s genus 
with a revised diagnosis : — 

Zomcia oval, the walls thin, of delicate shining material, 
smooth (frequently traversed by radiating costaj), entire 
(destitute of pores) ; orifice ample, arched above, lower mar^ 

* ** Notice of Recent Additiona to the Marine Invertebrata of the 
North-eastern Coast of America,” &c., Troc. U.S. Nat. Mus. 1870, p. 1%, 
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gin straight or slightly curved, within it a median denticle, 
below it or upon it an aviculiferous rostrum. Owcium semi- 
circular or subcrescentic, perforated. 

The remarkable delicacy of the material of which the cells 
are composed in all the known sj>ecie8 and the total absence 
of strong calcification are characteristic points. The walls are 
thin, with a smooth and shining surface, in some cases tra- 
versed by radiating ribs, and of a whitish colour. The oper-^ 
culum wliich closes the orifice partakes of the same delicacy 
of structure and is simply membranous. 

Hhcmphosto^nella costaUXy Lorenz, (PI. XXI. figs. 6, 7, 8.) 

Ceilcpot^a scabrttf Smitt ex parte^ Kritisk Furteckn. &c., iv, p. BO, 
pi. afxviii. figi. 180-188. 

Smitt has ranked under his typical C. scaJyra the present 
form, which has been rightly treated as a distinct succies by 
Lorenz. It is abundant amongst the St.-Lawrence aredgings 
in company with M. plicatUy Smitt, and R, bilamtnaiay 
Ilincks. 

In different stages of growth it varies much in appearance, 
as a reference to the figures (PI. XXL figs. 6 and 8) will 
show. In figure 7 a group of young marginal zocecia is 
represented, which agrees in character with the stage of 
growth figured by Lorenz. A remarkable development of 
the superficial costae (also on the vounger cells) is shown in 
figure 8. Radiating from the siae of the cell they pass 
upward to the summit of the suboral rostrum, the delicate 
white lines forming large areolae round the margin, through 
which the smooth and silvery surface is visible. In this con- 
dition the aspect of the species is completely clian^d. An 
equally striking change is met with if we pass from tiie border 
of the colony to the interior. In this region the ocecia, which 
are of large size, are commonly present in great numbers, 
crowding one upon another and completed concealing the 
surface of the cells. In this portion of the colony too 
gigantic avicularia frequently occur in addition to the ordinary 
form, which is usually reduced in size and much less prominent 
than usual, the rostrum being either suppressed in great 
measure or concealed by the larger avicylarium which rises 
in front of it. The latter is very tall and massive and of the 
same shape as the smaller form ; it is either suberect or re- 
cumbent. 1 have not noticed these gigantic avicularia except 
on cells furnished with an ooecium ; but they are not always 
present on these. 

A varietal form of this species occurs (var. crUtata^ PL 
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XXL fiff. 6) in which a remarkable change of general aspect 
is brought about bj a very slight and unimportant structural 
peculiarity. The stout suboral rostrum which bears the 
avicularium carries on its summit a small transverse bar, 
which is formed by the beak which bends at one side over 
the mandible, and by a spinous process or spur which projects 
from the opposite side. This trifling variation gives a very 
peculiar ana picturesque appearance to tlie colony. In some 
cases the zoariurn is overspread continuously with a white 
epidermal investment, beneath which the radiating cpstaa are 
faintly traceable (PI. XXL fig. 6). The mandible of the 
avicularium tapers off above into a finely acuminate point 
wliich bends inward. Retraction is effected by means of two 
rather long muscular bands, which are attached to the inner 
surface, one on each side, about halfway between the apex and 
the base. Lorenz makes no mention of oral spines, but on 
marginal cells traces of six are distinguishable. 

Range (of the genus). Northern and Arctic Seas. 

Family Cellulariida. 

SciiUPOCBLLAKiA, Van Bcneden. 

Scrupocellaria acaim, Van Beneden. 

(PI. XXL fig. 1.) 

In tlic remarkable form of this well-known northern species 
which I have figured one important clement of the normal 
structure is altogether wanting — the one, indeed, which consti- 
tutes the distinction between the genera Menipea and Scrupo- 
cellaria, The former is characterized by a definite and well- 
developed system of aviculariau appendages, the latter pos- 
sesses in addition an equally dctinito system of vibracula. 
But in this St.-Lawrence form of S, Hcabra the vibracula have 
disappeared, and, in fact, there is nothing apparent to separate 
it from Menipea. At the same time the avicularia usually 
present towards the base of the zooecia on the front surface of 
the cell are altogether absent, and the lateral avicularium is 
the sole surviving appendage. In the other structural 
elements there is a complete resemblance between the present 
variety and the noriQal 8. acahm^ so that wo cannot hesitate 
to refer it to the latter species. I liavo already pointed out 
that in 8. ecabra the vibracula are commonly wanting on 
many of the cells ” ^ ; but though this shows a certain amount 
of instability in the structui'e, it would not prepare us for its 
total obliteration. 

* * History of the British Marino Polyzoa,’ voL i. p. 60. 
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In one of his papers ^ Jnllien has stated that he had seen a 
colony of 8crupoaetlaria scabra'irom Greenland on which not 
a single vibraculura was present, but the avicularia on the 
front surface were strongly developed. In the case of <ho 
St.-Lawrence form the latter also have disappeared. It may 
bo noted that in this species, in which the vibracnla are of 
such uncertain occurrence, these appendages are of most rudi- 
mentary structure, and a very slight raodihcation of the avicu- 
larium. The scutum in the present form is very highly 
developed and of exceptionally large size, in some cases 
almost completely concealing the ooecmra. 

The normal form of S. scahra occurs in the St. Lawrence. 

llange. Gasp^ St. Lawrence ; Greenland. 

Family Eschaxidie (part.), Smitt. 

PoRELLA, Gray. 

Forella conomnaj Busk. (PI. XXL fig. 4.) 

This is one of the most abundant species in the St. 
Lawrence, and exhibits a large amount of variation. One of 
the prettiest varieties is represented in figure 4. The remark- 
able diversity in the condition of the cell- wall, which is such 
a marked characteristic of the Polyzoa, receives ample illus- 
tration in this species ; commonly the surface is uniformly 
granuloue, and a line of rather large punctures runs round 
the maigin of the cells. In other cases tne surface is perfectly 
smooth and white and the margin of the cell is strongly sinu- 
ated and punctured. 

Tliis very marked form is the Lepralia Belli of Dawson, 
and is extremely abundant in the Bt. Lawrence. In yet 
another (which occurs in the North Pacific) the whole surface 
of the cell, except the suboral umbo, is covered with rather 
large punctures ; in another even the marginal punctures are 
obliterated by the calcification or altogetner absent. Such 
facts, and they might be multiplied to almost any extent, 
suggest a serious objection to Dr. Jullien’s proposal to employ 
the characters of the front wall for classincatory purposes — 
to make them primary tests of natural affinity. The practical 
difficulties in the way would seem to be great ; but I am 
by no means disposed to deny that in many cases they may 
yield valuable help to the systematist. 

In the cells on the growing edge of the colony and in the 
neighbouring region tne avicularium is borne on the summit 

* “ Dragages da Travailleur. Bryozoairtis ; esplnje/i dragudea daua 
ToetJau Atuuitiquc 1883/' Bull de la Soc. Zool, do France, 1. vii. (I88i0« 
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of a prominent mamillary rieing, which extends acroea the 
front wall from side to side immediately below the orifice* 
In the older cells this is completely enveloped and concealed 
by the growing accumulations of calcareous matter. Lorenz 
has met with specimens in which the condition of the younger 
cells is permanent and the avicularian mamillee arc conspicu- 
ous throughout the colony So completely is the appear- 
ance changed in this specimen that he was at first disposed to 
refer it to a distinct species. lie describes the cell as 
being ‘‘von milch weisser rarbe und ziemlich dilnnwandig.*’ 
From some cause tliere had been an arrest of calcification. 

In many colonies the avicularia are present in great num- 
bers distributed irregularly over the cells ; sometimes one is 
placed immediately above the orifice, sometimes at tlie side of 
It or on each side. Frequently these sporadic avicularia are 
borne on a prominent mamilla. 

Range, P, concinna has a very wide range. Common in the 
Northern and Arctic seas ; Britain ; Mediterranean ; Aus- 
tralia. 


Pordla acuiirosiria^ Sraitt. (PL XXL fig. 5.) 

This well-marked species has been described and figured 
by Smitt ; but as yet, I believe, no diagnosis has appear^ in 
English, whilst the figures accompanying the excellent 
account of it which we have fi*om the Swedish author are too 
small to be quite satisfactory t* 

Zooseta somewhat elongate-oval, distinct, convex, disposed 
in regular lines; surface minutely granular, of a wfiitish 
colour ; orifice much broader than high, arched above, lower 
margin straightish, slightly curved inward in the centre; 
peristome not elevated (except in the fertile cells) ; immedi- 
ately below tlie orifice a prominent mamillary rising, extending 
across the cell, bearing a triangular avtcularium^ the man- 
dible directed straight outwards. Ooicium large, prominent, 
globose, with a granular surface; a projecting boraer above the 
oral arch which meets the elevated peristome at each side. 

The zccocia in this species arc larger than tliose of its con- 

f fener P. condma and more distinct and convex. The avicu- 
arian umbo rises much more abruptly than in P. oonctnna, 
and it remains distinct over the whole colony, very slightly 
afi'ected by tlie calcificatiCn in the specimens which 1 have 

♦ ‘ Bryojjoen von Jan Mayen/ 1, c, p. b, pi. vii. fig. 0. 
t Lorens (/. c, p. 8) has given a brief notice of some of the characters 
of the zocecium. 
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^ftmined. The ooeeiuin, with it« conspicuous oral border, is 
a striking feature as compared with that of P* concinna. 

Sniitt describes the front \?all as thickly punctured ; but 
in the St.-Lawrence specimens it is nniforraly granular ; there 
are faint traces of marginal punctures. 

Range, Spitsbergen ; Greenland ; Jan Mayen, 

Smittia, Hincks. 

Smitiia producta^ Packard. (Plate XXL 6g. 2.) 

A number of species from the coast of Labrador have been 
described by Packard *, of which the above is one. I con- 
fess that I nave been unable to identify most of them with 
any ceitainty, even with the help of Prof. Verrill’a notes upon 
them. The diagnosis is generally insufficient, and the figures, 
when there are any, are not of a Jcind to give much assistance. 
The form whicli I have figured (PI. XXL fig. 2) I refer 
doubtfully to Packard’s 8]>ecies. It answers pretty well to 
his debcription, which is not a very precise one, and in the 
shape of the orifice and the cell it agrees with his figure, 
which is small and obscure, and gives scarcely any detail. 1 
have received from Sir J. W. Dawson a tablet bearing a 
^ecimen which is marked ^^Lepralia producta^ probal>ly 
Packard’s spec.,” and which is identical with the form which 
I refer to this species. 

It is very doubtful how far it is well to allow the claim of 
defective diagnosis and to give a place in our system to iden- 
tifications which are of necessity largely conjectural. I 
believe that science would be the gainer, while the student 
would be spared much fruitless l^ur, by the exercise of 
some rigour in this matter. 

The following is a description of the St,-Lawrcnce species, 
which seems to be probably identical with Packard’s L^alta 
productu. 


/SmiWia^orfucto, Packard (sp.), 

ZocBcia large, ovate, often pointed below, irregularly dis^ 
posed, very slightly convex (almost flat when old), surrounded 
oy raised lines, usually highly calcified, the walls thick and 
dense ; surface covered with numerous punctures, a conspicu^ 
ous line of larger pores round the margin f (in young cells) 
roughened by ridge-like elevations and glistening, (in older 
states) of a dull whitish colour, almost smooth or minutely granu- 

• ^ List of Animals dredged near Caribou Island, Southern Labrador, 
1860/’ Canadian Naluraliat and Geologist, vol. viii, (1866) p. 401. 
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lated ; ori6oe (primary) Bemicircular, lower margin straight ; 
(secondary) orbicular, with a deep sinus, tapering oflF gradu- 
ally to a point below ; peristome tbickenea, slightly raised, 
on each side of the sinus a nodulous collar-like rising. 
Omdum subglobose, prominent (when not concealed by tne 
progress of calcification), a projecting rirn round the oral 
arch ; surface smooth or minutely granulated. 

Avicutaria none. 

There is considerable variation in the form of the secondary 
orifice, dependent upon age; in the adult state it is as 
described above. Young fresh colonies are reddish brown, 
but in older specimens the surface is of a dull white colour* 

Verrill has referred Packard’s sfjecies to Escliaroidea Sarsiiy 
but the history of the development of the cell is quite diflfer- 
crit in the two forms, and iu no stage of growth is there any 
trace of tlie oral aviculariura which is so essential a character 
of the latter. 


Muckonella, Hincks. 

Mucronella apinuUfera^ n, sp. (PI. XXL fig. 3.) 

ZooBcia rudely ovate, often much elongated and truncate 
below, sometimes pyriform, variable iu shape and size, quin- 
cuncial, but not regularly so. very convex and diviaed by 
deep sutures, strongly caluifica ; surface thickly covered with 
small CTanules, shining ; orifice well arched aoeve, the sides 
curved outwards, lower margin straightish, with a sliglit 
elevation in the centre which is carried up into a very small 
spinule ; peristome unarmed and not elevated. Owetum in- 
conspicuous, subimmersed, rounded, broad in proportion to its 
height ; surface granular. Avtcularia none. 

Colony of a reddish colour. 

This is a somewhat striking form. The colour, the glisten- 
ing granular surface, the prominent deeply-divided cells, and 
the peculiar character of the orifice^ with its single spinule on 
the lower margin, combine to give it a very distinctive aspect. 
$0 far as I know it is undesenbed, 

Euh, On sheila, stones, &c. 

Family Xucratiida. 

ScttUPAaaA, Hincks. 

Scruparia clavata, Hinoks. 

This is an intei eating addition to the fauna of the 8t. 
Lawrence. K ctavata was first discovered in Filey Bay, on 
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the Yorkshire coast^ where I met with it abundantly on some 
of the CriaiidsB. I have also found it in Lamlash Bay and on 
a Cellularta from Shetland (probably). These wore the only 
known localities for it. It now proves to be abundant 
amongst the St.-Lawronce dredgings on Crista^ which seems 
to he its favourite habitat. It takes its place amongst the 
Northern forms which have migrated to oui' coasts by way of 
Shetland, 


Family PedicellinidsB, Hincks. 

Pedicellina, Sars. 

Pedicellina nutans^ Dalyell. (PI. XXI. fig. 9.) 

The form which I have identified with DalyelTs species * 
occurs plentifully and of large size in the St. Lawrence ; and 
a further examination of it has confirmed me in my opinion 
that it is specifically distinct from P, cermia. 

Jullient has questioned the validity of this species and 
considers that it may probably bo no more than a variety of 
P. cernua. But he has hardly done justice to the characters 
upon which 1 rely as distinctive. The small size compara- 
tively of the zocecium and the constriction of the p^icel 
below it are by no means the only points nor yet the most 
significant in which it differs from the latter Hj>ecie8. I have 
insisted on the remarkable difference between the shape of the 
body in the two forms, which is well shown in my woodcuts, 
figs. 39 and 40, as a most important character. There is a 
group of distinctive characters which, in my judgment, amply 
justifies my view. The very characteristic pedicel (IuxmwI 
below and tapering rapidly upward to a subacuminate extre- 
mity), the constant absence of spines, the symmetrical vase- 
like body, destitute of the gibbosity on the dorsal side^ so ch«^* 
racteristic of P. oamua, are significant points of diffbrence 
which prevent me from accepting Dr. Jullien’s criticism. 

The Pedicellinides abound in me Northern seas. The St.- 
Lawrence dredgings have already yielded P. nutans, Pallas, 
Barentsia major, a fine new species described in my last 
paper, and P. graoilie, Sars. P. hulbosa, Hincks, is a native 
of Barents Sea. 

I have figured P. gracilis (PI. XXI. fig. 10) for com- 
parison with P. major (^ Annals ’ for March 1888, pi. xv. 
fig. 2) and also to show the great variability in the length of 
the muscular cylinder. 

♦ ^ British Marine Pqlyzoa/ voL i. p. 567, woodcuta 87, 38, and 40. 

t ‘ liryosKoaires recueiliis par la Mission du Cap Horn, pp. 1-10. 
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Dr. Jullien^a critical remarks on the classification of the 
Pedicellinidas I hope to notice on some future occasion. 

EXPLANATION OF PLATE XXL 

Fif. L Scntpooellnria Bcahra^ Van Bonedon. Form destitute of vibracnla, 
Fip. 2. Smiftia producfa^ Packard. 

Ftp. 3. Mucronella npinulifemy n. sp. 

Fuf, 4. Porella conrinna, Busk, var. 

Fff, 6. Porella actitirmt r is, HiuiiL a. Orifice of zooeeium, h. That of P. 
rmicinna. 

Ftp, 6. Phamphmtomella cnstata, I/oreoz, var. crisiata. 

Ftp, 7. The same. Group of marginal cells, 

F%{f, 8. The same. Young cells, showing the superhcial eost/c. 

Fip. 9. PediceUitia nuiam^ 1 lalyell. 

Fty, 10. BarettUia grarilis, Sara. (For comparison with B. tnyor, Ilincks, 
‘ Annuls * for March 1888, pi. xv. fig. 2.) 


LIII. — Description of a new Species of Mu.s frotn South 
Atistralia. By Oldfield Thomas. 

Mus argurus^ sp* n. 

Size about equal to that of a small Mus nanus or large M. 
albo-cinereus. Fur crisp or even slightly spinous. General 
colour above pale sandy rufous, the hairs slate-coloured at 
their bases* Ears veir thinly covered with fine white hairs, 
rounded, laid forward they reach just beyond the middle of 
the eye. Muzzle and underside of body white, the line of 
demarcation on sides not sharply marked ; hairs of chest and 
belly pale rufous basal ly. Hands and feet pure white. Soles 
smooth, naked, with six well-developed rounded pads, the 
posterior one elongated. Tail rather longer than the head 
and body, quite uniform in colour above and below, more 
thickly covered with hairs than usual, the hairs pure white, 
the scales (which average about thirteen or fourteen to the 
centimetre) pale flesh-coloured; tip of tail slightly pen- 
cilled* Palate-rid^s nine, three anterior undivided and six 
divided, interdentd, of which the anterior is directly trans- 
verse, while the others are slanted backwards mesially. 

Skull smooth and unridged. Nasal and interorbital regions 
flat, evenly convex when viewed in profile; supraorbital 
edges sharply square, but not boadea or ridged* Inter- 
parietal broad antero-posteriorly, its diameter in this direction 
more than half its transverse breadth. Anterior edge of 
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outer wall of infraorbital foramen evenly convex, not over- 
hanging above, or hollowed out below. Palatine foramina 
reaching to just between the anterior corners of the fimt 
molars. Posterior nares broad, the spine in the centre of the 
posterior edge of the palate unusually well developed. Bullse 
small, transparent. 

Teeth , — Incisors pale orange above, yellow below. Upper 
molars (see fig.) very narrow and elongated, their inner cusps 
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all along unusually well developed, while their outer ones are 
almost obsolete. ^ with a small secondary cusp on its an- 
terior side, exactly as in the Indian Leggada * ; laminie three 
in number as usual, but the external cusps on these laminaa 
extraordinarily reduced, obsolete on the first and third laminm, 
and nearly so on the second ; on the other hand, the inner 
cusps are very large, the third lamina even, w^hicli generally 
has no internal cusp, having one quite as large as the others. 
^ with two laminsB as usual, each of which hm its mail 
internal cusp^ in addirion to the antero-intemal cusp always 
present in Mus, there being therefore three internal cusps to 
the tooth f. ^4, iSTij Kli} and as usual. The dentition is 

^ SeoProc. Zool. BoC. IftSl, p. 552, pi. li. fig. 10, 

t This fact is most important, as it seems to me to negative Dr. Winge’s 
siiggestion .Jordf undue og Nulevende Gnavera fra Lagoa S^uta, E 
Mus, Lund. iii. p. 126, 1887^ that the ordinary antero-intemal cusp of 
this tooth in Mua is that originally belonging to the first lamina, while 
that opposite tliia lamina really belongs to the next one, the two having 
Wn pushed out of their normal positions by the increase in si*e of tlie 
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therefore very similar to that found in certain members of 
the genus Iiapalotie, and particularly in IL hirautus^ Gould, 
of which the molars are almost identical in structure with 
those of the present species. 

Dimensions of the type, an adult male in spirit : — 

Head and body 83 millim ; tail 101 ; hind foot 22 ; ear 
14 ; forearm and hand 25 ; head to front of last foot-pad 10*3 ; 
length of last foot-pad 2*4, Skull : basal length 24*6 ; 
greatest breadth 14’() ; nasals, length 1 1*2 ; interorbital breadth 
4*8 ; iiiter|mri(*tal, length 5*0, breadth 8*3 ; length of outer 
wall of infraorbital foramen 3*1; palate, length 16*0, breadth 
outside 5*{h inside ^ 3*0 ; aiaatema 7*0 ; length of an- 
terior palatine foramina 5*5, of upper molar series 5*5. 

Hah. South Australia. 

Mm argurus has therefore the external characters and the 
skull of Mmy with the molars of Hapahtia ; and I am some- 
what in doubt as to which of the two it should be put into. 
It seems indeed probable that the characters of these two 
genera will be found so to blend together in the different 
species as to necessitate their ultimate union, notwithstanding 
the very striking characters presented by tlie more typical 
species of Ilapalotia. 

Pending a general revision of the Australian Muridte, how- 
ever, I refer the present new form to Jfua, the differences in 
the teeth appearing not to be of very great systematic 
importance, while its external form, and especially the pro- 
portions of its hind feet, are wholly those of J/us, and in no 
wav recall those of the Jerboa-like Ilapalotia. 

Of species already described none can be confounded with 
this, as, apart from its peculiar teeth, it is readily distinguished 
from all by its wholly white tail. 


BIBLIOGKAPHICAL NOTICE. 

Bulletin Seientifigue de la France et de la Belgique. Public par 
A. (JiAiU). Tome xix, 8vo. Paris; Octavo i)oin, 1888. 

lx tbc year 1860 M. Alfred Giard, then Professor in tbo Foculfo 
des Scienoei at Lille, started a new periodical under the title of 
‘ Bulletin Soientifique du Ddpartement du Nordet des Pays voisins.'’ 

other cusps. That the intorual cusp attached to the anterior lamina really 
belongs to it, and not to the seeona lamina, has always appeared to me 
far more natural, and the state of things in Mm argurm and in BapiUi^ia 
strongly supports this view. 
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ThU^'ourual wa« more or loss definitely oonnecfeed with the Pdwsulty 
of Soiences at Lille, although it by no moans limited its work to the 
Department of the North or even to Franco ; under the direction of 
rrofosHor Giard it may bo regarded sjHeially as the exponent in 
France of Darwinistic ideas, which, at the time of iU establishment, 
were by no moans popular among French naturalists. For a long 
time, indeed, M. Giard was almost the only French zoologist of 
repute who adopted the heterodox English theory, and many of our 
readers will remember the rather contemptuous fashion in which 
the theory of Natural Relection was treated by some of the loaders 
of scientific opinion in France. 

The ‘ Bulletin Scientifique,' however, managed to hold its own, 
and up to the end of the year 1887 eighteen volumes were published 
in the original form. They contained numerous valuable couiribu- 
tions, especially in the department of zoology, of some of which 
translations have appeared in this Journal ; and the connexion of 
the Editor with the Marino Laboratory at Wimoroux, near Boulogne, 
enabled him to furnish its pages with many articles upon the zoology 
of the shores of the Pas dc Calais which are of special interest to 
British naturalists. 

In the meantime Darwinistic views have gained ground to a con- 
siderable extent in France, and some few years ago M. Giard was 
appointed to a professorial position in Paris, whore he has since 
continued his labours in teaching ; and lost year, on the oompletion 
of the second series of nine volumes of the original ^ Bulletin,^ this 
publication also ma<1e a fresh departure, and, while still retaining 
its connexion with the older journal, as indicated by the number of 
the volume, not only adopted the more ambitious title which stands 
at the head of this notice, but also enlarged the size of its pages and 
introduced a voiy liberal allowance of plates for the illustration of 
the papers occupying them. As the present volume is the first of a 
new and greatly improved series of this important periodical, we 
have thought it worth while to bring it tinder the notice of the 
readers of the ‘ Annals.’ 

When we look at the articles which it contains we cannot but 
feel that the regular contributors to this journal are following in 
the footsteps of Charles Darwin at least as closely as the natu« 
ralists of any other country. Not that they devote themselves par- 
ticularly to the formal development of the idea of evolution, whicli 
they may not unjustly regard as placed above the reach of attack ; 
but they rather, while working in the spirit of the theory, follow 
the example of their great leader by the prosecution of researches 
iuto the history of the organisms stumed by them, less m things to 
be dissected and sectioned than as living entities, having functions 
to perform in nature and important relations to one another. In 
fact nearly all even of the descriptive papers in this volume are 
worked in this spirit. 

As examples of this we may notice especially the descriptions of 
two new genera of Epicarides, and Palmpyge^ by MM, 

Giard and Bonnier, an abstract of which appeared in our issue for 
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March 1888, M. B, Oaaa's paper on the free marine Oopepoda ef 
the Bottlonnais, not yet completed (see ‘ Annals ' for September 1888 
and January 1889), and M. Bonnier’s important memoir on the 
Galatheid® of the French coasts (* Annals/ July 1888). 

Of systematic articles of a more purely descriptive nature atten- 
tion may bo called particularly to a most valuable contribution by 
M. E. L. Trouossart and M. 0. Neumann upon the plumicolous 
Sarcoptidic, issued in continuation of a paper published in 1888 in 
the ‘ Bulletin do la Soci(^te d’etudes scientifiques d*Anp:ers/ In this 
paper, which cvccupios flft3’-flix pages and is illustrated with six 
plates, M. Trouossart describt^ a groat number of those curious 
parasitic mites which inhabit the plumage of birds — objects small 
and apparently contemptible in themselves, but presenting the most 
singular varieties of adaptive structure. 

M. Botencourti’s list of the h) droid polj^ps of tho Pas de Calais, 
although only a list with remarks upon the mode of occurrence &c. of 
the species, is a valuable contribution U) our knowledge, apd will be 
particularly interesting to British naturalists ; and the same observa- 
tion s apply to Dr. 8au\ age’s “Catjilogue of the Fishes of tho Coast 
of tho Boulonnaie,’’ reprinted from the * Bulk^tin do la Societe 
Zoologiquo (ie Franco,* but supplem^uiiod with numt'rous notes by 
M. Giard. In like manner M. Giard’s notice of the faunistic work 
done during the year 1888 at the Laboratory of Wimoreux contains 
a quantity of intorcsting matter in connexion with tho distribution 
and mode of occurrence of numerous species of animals, including 
many which are of interest to us as inhabitants of our own 
coasts. 

M. Glard’s article on Parasitio Castration contains some new 
points observed by himself, and, further, a discuasion of the obser- 
vations of Mr. Fowkes on the castration of Amphiura squamata by 
a Copepod Crustacean parasite. M Giard notices further the cas- 
tration of this species at Wiraereux by Orthoneotida ; and he con- 
cludes his article with a series of numbered theses,’’ giving an 
aphoristic definition of the xdienomena included under the term 

parasitio castration/’ Wo find further notices upon this and 
other matters of biological interest, both zoological and botanical, 
in tho articles contributed by M. Giard under tho title of “ Frag- 
ments biologiques.” Two or three extracted and translated articles 
are also of much interest from the point of view of general biology. 
Among these we may notice translations of papers by MM. Weis- 
mann and Isohikawa on partial fecundation, one by M. Hath ou 
developmental cuuvergoiice in the animal and vegetable kingdoms, 
and an abstract by M. Giard of a memoir by M, Maurice Hovolacque 
on the vegetative apparatus of the Bignoniaeem, Khinanthaoess, 
Orobanohece, and Utricnlariett), Ihmishing a very remarkable indi- 
cation of the singular adaptations which the members of a group 
may undergo to suit them to very difibrent conditions of existence, 

A very curious paper from a Bussian source is that by M. J. 
Krasnlstchik on ** The industrial production of vegetable parasites 
for tho destruction of injurious insects.*^ In this the author notices 
Ann, cfe Mag, N. Hist Ser. 6. VoL iii, 30 
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the well-known fact that groat numbers of insoots, injurious and 
otherwise, are constantly being destroyed by the action of parasitic 
Fungi, the mode of operation of which he dosoribos very clearly, 
and ho refers to various naturalists who entertiiined the notion that 
something might bo done for the destruction of insects injurious to 
agriculture by favouring the propagation of these insidious enemies. 
The first who attempted to realize this idea appears to have been 
the lluseian naturalist Metschnikoff, and on his being prevented by 
other work from continuing his researches in this direction M. 
Krassilstchik undertook to carry on the work. He notices tho 
difficulties which stand in the way of the successful prosecution of 
this curious cultivation, and indicates, but only in general terms, 
how these were overcome, so that he is able to estimate that tho 
quantity of spores of at all events one species, Uaria def^irnctor^ 
which is particularly destructive to Cleonus punctivmtrii, itself a 
special enemy of the beet, necossar}^ for the infection of 1 hectare 
(fi= about 24 acres) will cost only 10 francs. The spores are spread 
over the fields either along with the manure or mixed with sand, 
and in experimental “ sowings ” of this kind very distinct epidemics 
of the parasites were produced, amounting in ten days or a fortnight 
to from 55 to 80 per cent, of the insects. 

In Paheontology we find an important note by M. Hollo on the 
cranium of the Mosasauridm, illustrated with several woodcuts of 
parts of the skull and with a largo plate containing figures of the 
crania of Mosasaurus and Hainomurm^ and, further, an article by 
tho same author on the signification of tho pendent troehantcr in 
Dinosaurs. 

Of course in a notice such as this it is impossible either t^ enume- 
rate all the articles contained in the volume or to give more than a 
passing reference to those which are mentioned, and with the excep- 
tion of M. Krassilstcbik’s paper wo have done little more than 
indicate the titles. Nevertheless we hope that we have said enough 
to show that tho ^ Bulletin Bcientifique ’ in its new form promises to 
play an important part in the advancement of Natural History, 
and that the reader may expect to find throughout its pages much 
sound and useful information. 


PEOCEEDINGB OF LEAENED SOCIETIES. 

GEOLOGICAL SOCIETT, 

March 20, 1889.— W. T. Blanford, LLD., F.E.&, 
President, in tho Chair. 

The following communication was read ; — 

Note on the Pelvis of Omithop$i8j^ By Prof. H. G. Seeley, 
F.E.8., r.G.S. 

The remains preserved in Mr. Leeds’s ooUeotion at Eyebnry, and 
described by Mt. Hulke, are the largest and most perfect j^tio 
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boQOB of a Saurischian known in this country. An eaiainination 
showed that the bones of the right and left sides were united in the 
median line almost throughout their length by a median suture, and 
that they formed a saddle-shaped surface internally from front to 
back. After giving a detailed description of the pubis and ischium, 
the Author stated that ho was not aware that this type of pelvis 
had been previously obeervod. Ho noted that the antero-posterior 
concav ity b^'tween the anterior symphysis of the pubic bones and 
the posU‘rior symphisis of ibo ischia was a well-marked cltarao- 
teristio of SauriHchian reptiles, but that it remained to be determined 
to what extent the iu<^ian union of the pubic bones was developod 
in the group. 

It was impossible to judge of the form of the ilium from the 
imperfect fragment preserved, but it did not make any recognizable 
approximation to the bone in those American genera wliioh offered 
the closest resemblance of form to the pubis and ischium. 

There were several minor differences of proportion between the 
bones from the Oxford (Tay and those from tbo Wealdeii of the 
Ifilo of Wight, and the former differed in ways pointed out from 
Morosaurus^ Diphdocus^ and Brontosaurm^ though there were re- 
semblances. 


April 1, 1889.--.W. T. Blanford, LL.D., F.li.8., 

Tresident, in the Chair. 

The following communications were read 

1, “The Basals of Eugeuiacrinid©.^ By F. A. Bather, Esq., 
B.A., F.a.H. 

Although Professors Bejnricb and v. Zittel had alluded to certain 
specimens of Etujmiacrinm as proving, by the course of the axial 
canals, that in this genus the basals had passed up into tho radials^ 
yet the two chief authorities who subsequently discussed tho subject 
practically ignored this argumont. M. do Loriol contented himself 
with denpng any trace of basals, while Dr. P, H. Carpenter main- 
tained that tho top stem-joint roi)re8ented a fused basal ring. In 
a previous paper the Author had argued in favour of Prof. v.ZitterB 
view without convincing Hr. Carpemter of its correctness. Such 
scepticism was, no doubt, warranted by the lack of detailed descrip- 
tion and of dguros. The object of the present note was to set the 
matter at rest by describing and figuritjg certain dorsal cups of 
Eitg. caryophglhtus kindly lent to the Author by Prof, von Zittel, 

Owing to the mode of fossilization the canal-system is plainly 
seen. The axial canal passes up into tho radial circlet and gradually 
widens ; at a short distance below the floor of the calyoal cavity it 
gives off five interradial branches ; these soon bifurcat*^, and the 
adjacent radial branohos conveige. Before they meet, each radial 
branch gives off a very short branch ; this connects the radial 
branch with the ring-canal that contained the interradial and intra- 
)radial commissures. 
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Tho ovidenw of all other crinoids that have these canals shows 
that tho busals always contain tho interradial branches. And in 
Eugmiamnue^ since tl>o interradial branches have tlieir origin in 
the middle of the radials, the basals must have passed up in between 
the ladials. 

2. “ On some Polyzoa from tho Inferior Oolite of Shipton Gorge, 
Dorset.” By E. A. Walford, Esq., F.G.8. 

Tho Author referred to the little attention tho Jurassic Polyzoa 
have received in England, a few scattered jmpers comprising tho 
whole of the literature of the subject. This may bo accounti'd for, 
in part, by tho rare occurrejice ol conditions favourable to the pre- 
servation of the delicttU* features necessary' for their true study, and 
in part, also, by the difficulties into which tlie classification has 
dritted. 

Tlio series dealt with has been coHeetod from the Inferior 
Oolite, zone of Aomonites Parhnsoni, at 8hipton Gorge, Dorset, 
and the number of terras from the single horizon and locality was 
stated to be cKjnal to the whole of those described by Jult»s Haime 
from tho Lias to tho Kimmeridgo Clay. Associated with the Polyzoa 
are (^ranid Maori i and sp., Thecidta^ S}) , Ithpichondla seuficoifit 
Terehratuhi Phdlipsit^ Ammonitrs Martinstt^ some Echinoderms, and 
a large series of sponges. The tranquil conditions prevailing during 
tho dejHjsition ot tho beds arc indicated by the presence of many 
slender and arborescent forms of Polyzoa, and the little abrasion 
they Jiave suffered, as well as by the numerous 8i)onge8. 

The Author, in briefly reviewing the C’yclostornata, adopts the 
simple divisions of Mr. Waters, tho Parallelata and Kectangulata, 
based upon tho Hincksian system. Tlie disregard of zoarial growth, 
in any groat degree, as a means of classification, would lead to eon- 
fusion under the present modes of groujung ; neither, however, can 
any great constancy l>e found in tho form of the zooecia or in tho 
shape of tho ajierture. 

In the group Stomatopora six speoies are recognized, of which 
two are now. Amongst the Prob^nce is a species described in 
that stage of growth as Prohomna q^atiom, which passes into both 
Tubultporoid and Diastoporoid forms, and also in tho latter phase 
throws off erect Kntalophoroid branches. The Author has used tho 
same specific name for each form, though describing them under 
different generic names. Considerable variation in size and shape 
of coll occurs in each stage. The IdAmnem are roprosentod by two 
new species and two new varieties; Buidmmea by one form only. 
Though the latter has much the ajipearance of EntalopJmra the 
oharactor of the ovicell is so definitely that of the associated Jdmone(t 
as to decide its relationship, and it has also the cell- type of fdmon^a* 
fn the group Entahphoru d’Orbigny’s Oretaoeous speoies Entah^ 
pkora raripora and E, suhgraeilis are quoted, the latter, however, 
under a varietal form. E, anomala, Manz., E» richmonidimsut Vina, 
and one new species, E, magnipora^ complete the list so far, 
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MISCELLANEOUS. 

sSidU of recent Investigations upon the Organization of the Nebalia? 

^1(1 tJw Systematic Position of the Leptostraca. By Prof. C. CLAtra. 

AKono tho Nebaliaa belonging to the Hamo species wo have to 
diatinguish tlic following forms: (a) aoxually mature moles, re- 
cognizable b) tho slender, elongated form of tho body, the long 
furoiU joints, tuftod flugolla on tho anterior ontennie, and much 
elongaiod flugolla on tho second pair of antoima) ; (h) pregnant 
females, with fans of on tho terminal joints of each thoracic 
limb; (c) sexually mature females and joungor females of different 
sizes, w'ilh a coating of short setm upon the terminal joints of tho 
thoracic limbs ; (<f) >oung moles of different sizes, rocogiiizablo by 
tho shortly annulatcd flagellar joints of tho second aniennto; and 
(<?) larva) with throe-joiutod antennal flagella and tho fourth pair of 
pleojK)da still simple. 

!l1io northern form, doscribod as JV. hipes^ 0. Fabr., is a variety, 
distinguished by the greater dimensions of its body and the richer 
articubitions of its antennal flagella, of tho Adriatic, Mediterranean, 
and Atluntic JSehalm^ to wliich the JSehaluv of tho east coast of 
NoHh America also belong. The Nehaliae of tho coasts of Chili 
and Japan (as also tho New-Zeolnud Bpeeies described as N, longi- 
cornis) present such small and unimportant poculiariiios that they 
may more properly be regarded as varieties of the same epecios than 
as distinct species. 

Tho so-caJlod rostral plate represents a third piece of tho carapace, 
movably separated as a cephalic flap, which covers two rostral pro- 
cesses of the head, and is so connected with these that, when tho 
head is raised, tho cephalic flap of tho carapace is lifted at tho 
same time. 

The lust two segments of the abdomen, together with the 
Branchipodiform furca, represent tho tolson of tho Malacostraca, 
with which they also have in common tho ventral position of the 
anal fissure (on the terminal segment). 

The complex structure of the oerebrum, which far exceeds that 
of the Phyliopod cerebnim, like the intimate structure of tho eye- 
ganglion, indicates affluity to the Malacostraca. The middle-brain, 
with tho centres of the olfactorj’ nerves, agrees in the presence of 
the so-called “ glomeruli oliactoni with tho lobi olfaetorii ” of the 
Isopoda and PodophUialma. The hind-brain (ganglion of tho second 
pair of anteuuffi) lies on the ossophagcal commissure, and possesses 
a slight subojsophageal transrorso commissure, which is separated 
from the commissure of the mandibular ganglion. Tho mandibular 
and maxillary ganglia are well sepa^ted (as in J^seudes lUid 
Spheerofna)^ as are dso the eight ganglia of the thoracac segments. 
In the embi7^ larva behind tho six abdominal ganglia a 
seventh ganglion is recogniaable ; this afterwards becomes retrograde 
and disappears. 
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On the mesial side of the pedunculated eye there is» beneltb 
two tuberolos, a special »en8e-<orgau of unknown function (frorj^ 
organ?). The minute Btructure of i\io facHied eye and its gang^n 
comes nearest to that of the Mysido). / 

The terminal section of the buccal intestine is, as in the Malaoo*- 
straca, armed with a comjilex apparatus of chitin-struoturos, convert- 
ing it into a glzaard ; this apparatus consists of two cardiac jaws, a 
band of seta) on the right side, two pairs of pyloric plates be^ 
with seteo, and a funnel-groove extending far into the intestiue. 
Tlie liver consists of two anterior sacs projecting into the head, and 
of three pairs of tubular sacs extending backwaids as far as the 
last abdominal segment. The mid^Ue intestine and poatorior hepatic 
sacs arc imbedded in a iierivisceral mass of connective tissue, which 
also surrounds the sexual glands, the cells of which are filled with 
fat-globules, and are of great importance in the regulation of the 
nourishment at the time of i ho cessation of feeding. Pregnant females 
and sexually mature males gradually use up the nutriment deposited 
in this tissue, so that, finally, after the disappearance of the fat- 
globules, the jierientoric cell-cord completely shrivels up, while the 
blood-spaces of the body-cavity appear enlarged in the same pro- 
portion. At the end of the mid^e intestines opens an unpaired 
caecum situated above the rectum, the cell-covering of which is 
continued far forward on the dorsal wall of the intestine. 

Besides the antennal glaiid a small shelhgland, reduced almost 
completely to the terminal saccule, is present, in which, as in the 
terminal sac of the former, cannine-granulos accumulate, after 
feeding with carmine. The missing looped ducta are replaced by 
eight pairs of pedal glands^ which ore coloured blue after feeding 
with indigo-carmine. 

The heart extends from the maxiUar region through the whole 
middle-body into the fourth segment of the abdomen, and is per- 
forated by seven pairs of ostia, the fourth, fifth, and sixth of which 
are small fissures placed on the dorsal surface, while the rest pertain 
to the right and loft lateral surfaces. Besides an anterior and a 
posterior aorta there are ramified arteries in the abdomen and in both 
pairs of antennaQ. 

The efferent ducts of the sexual glands resemble those of the 
Molacostraca both in position and in their mode of opening. The 
females carry their eggs and young, like the Arthrostraca and other 
Podophthalma, on the pectoral surface of the middle-body between 
the lamellar pairs of limbs and their fans of setm, as in a basket 
through which the water flows, and they also harbour the hatched 
and moulting larvm for a considerable time in this brood-chambeor, 
‘The Leptostraca are to bo regarded os the first main division of 
the Malacostraca. 

The fossil Ceratiocaridm, t<^ether with allied palmozoio genera 
of Crustacea, judging from their possession of movable cephalic flaps, 
belong to the same developmental series as the Leptostraca, but 
cannot be united in the same order uith thorn, as the organisation 



Mi0oellan€ou9. 


m 


and the structure of the parts of the month and the limbs, as well 
08 the relative number of the sej^monts, may have been very 
different (leaving quite out of consideration the very different form 
of the extremity of the abdomen).— d* Jc» Akad, Wiss, 
December 10, 1888, p. 247. 


On the Formation of the AntherozouU of the Characem. 

By M. LfLoN OiiiaNARi). 

Tlie anthorozoids of the Characom, Muscinom, and vascular Cryp- 
togamia have the form of a spiral filament furnishc^d with cilia, 
originating by special metamorphosis of the contents of the mother- 
cell. Ju its formation the nucleus of the mother- cell plays an essen- 
tial part ; it does not dissolve, os was at first supixiscd, but concurs 
directly in furnishing the body of the antherozoid, wliile the cilia 
jiroceed solely from tin* prot/qdasra. 

But is the body of the antherozoid solely dcrive^l from the 
nucleus or both from the nucleus and the protoplasm ? If it is fur- 
nished by the nucleus alone, nourished by all the ^xirtion of the 
protoplasm which is not employed in the formation of the cilia, how 
is this metamorphosis effected ? If, on the contrary, the protophisin 
furnishes a portion of the b(»dy, docs the differentiation of the spiral 
filament commence at th<^ expense of the protoplasm and not of the 
nucleus, os has recently been asserted ? Lastly, how and at what 
moment do the cilia originate? These are so many general ques- 
tions upon which the extant data arc insufficient or contradictory. 

By a comparative study of the various groups of Cryptogamia the 
author has been enabled to clear up the doubtful points, and has 
arrived at results the agreement and generality of which render 
them interesting. In the present note he deals with the Characom. 

In these plants the antheridian filaments are formed of super- 
posed discoidal joints, which represent the mother-coils of the anthe- 
roaoida. To ascertain the parts played by the nucleus and proto- 
plasm in the formation of the latter these cells must be dissociated 
and their contents carefully isolated after fixation and hardening. 
By various methods of ^uble coloration tho substance of the 
nucleus may be very clearly distinguished from that of the proto- 
j^asm, and all stages of the development may be followed step by 
step. 

At tho moment when tho antherosoid is about to originate the 
nucleus moves to the side of the mother-coil, so that its outer sur- 
face is only covered by a very thin layer of hyaline protoplasm. 
On this outer surface a small thiokening-baud afterwards appears, 
more refr^aetive than the rest ef the nuoLcus which produces It by a 
special metamorphosis of its substance. This band forma part of 
the nucleus without producing a saliont crest on its outer surface, 
and following its concur it resembles a short and very open oresoent 
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One of its extremitiefi soon beoomoe elongated and touches on the 
stirfftce of the protoplasm ; the nucleus then seems to be provided 
with a sort of beak, which is really the anterior extremity of the 
body of the antherozoids. 

this sketch of the body appears the two cilia with which it 
will be provided are differentiated close to the anterior extremity in 
the thin layer of hyaline protoplasm which covered the outer surface 
of the nucleus, and which, to form them, is continued all round the 
granular protoplasm situated at the inner surface. They at once 
acquire their definitive length, which is equal to that of the ad tilt 
body. Boon after their formation they become detachod from the 
granular protoplasm and separate more or less from each other in 
the free space situated between the wall of the mothor-cell and the 
contents. 

While the anterior extremity of tho anthcrozoid begins to turn 
round the surface of the granular protoplasm the i>ostonor extro- 
niity, by the elongation of the thiekoning-band, grows in tho op|K)- 
site direction and soon becomes juxtaposed with tho former, giving 
a first turn of the spiral. The nucleus then shows a progressive 
diminution of volume and bocomes more and more homogeneous ; 
then, the growth continuing, it liocomos gradually stretched between 
the two extremities of the bod), so that the swelling which it formed 
in the course of the elongating spiral disappears when tho latter 
includes about two turns. 

During this time the protoplasm is insensibly digested and 
employed in tho nutrition of the anthorozoid. Much reduced 
towards tho end of tho development it adheres only to the inner 
surface of the posterior extremity of tho body ; and when tho latter 
has reached its full length it disappears without leaving a vesicle, 
as in other Cryptogiimia. Nevertheless, even in the adult stage tho 
antherozoid still presents some protoplasmic granules upon this inner 
face of its posterior extremity. It then forms (n. g* iu Ohara 
fragiUs) rather more than throe turns of the spiraL It presents all 
the reactions of uucleine, and on its surface there is an oxooasively 
thin h) aline envelope. 

Thus, from tho morphological point of view, it is tho nucleus, 
and the nucleus alone, that is directly transformed, without breaking 
up into a spiral, to form the body of the anthcroxoid, the formation 
of which therefore does not commence in the protoplasm. Tho cilia 
arc indeed of protojilosmic origin ; carried on by the anterior extre- 
mity upon which they arc inserted, they must necessarily acquire 
their definitive length from the first phase of development. — 

Bendus, January 7, 1880, p. 71. 
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My purpose in these notes is to describe new or little-known 
Ampbipodaj to correct nomenclature, and to give details 
regarding distribution. 

At the time when Messrs. Bate and Westwood’s ^ History 
of British ^ssile-eyed Crustacea ^ was published the subject, 
more especially os regards the Amphipoda, had been little 
studied. Sexual diTOrences had scarcely been recognized, 
and still less the alterations of structure dependent upon age ; 
hence many errors crept in. But a more serious obstacle to 
the full and accurate description of the forms was the scarcity 
of specimens at the disposal of the authors for examination. In 
a large number of instances species were described from single 
individuals which, having been merely entrusted to the authors 
for examination, they were unable to dissect: moreover in some 
instances these stmimens were dried, ana presented there* 
fore the greatest difficulties with respek to their full elucida- 
tion. Itls only by dissecting and mounting the orgaus of 
the Amphipoda that their structure can be fully and properly 
Ann, & Mag. N. Hist. Sor. 6. VoL iii. 31 
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seen. I have thought it only right to draw attention to these 
points, since I am compelled frequently to dissent from the 
conclusions of Messrs. Bate and Westwood in these notes. 

Genus Meoauiropits, n. g. 

ovptt, troCyca having large uropods.) 

Head produced forwards between the bases of the antcn- 
nules and antennce into a conspicuous lobe in which the 
large round eye is situated. Antennulcs with short secondary 
flagellum, much shorter than the antennee. Gnathopods not 
large, subchelate, second pair rather larger than the first. 
Last uropods witli the branches in the form of large, mem- 
branaceous, leaf-like laminas. Telson squaraiform, cleft to 
the base. 

The most remarkable characters in this genus are the eye, 
which is situated on the greatly projected lobe, and the ex- 
panded foliaceous branches of the last uropods. In the fonner 
particular we are reminded of the genus Photis ( = Eiscladus^ 
B. & W.), in the latter of the genus Elasmopus (Boeck), near 
to which last genus the prc‘sent should, I think, take its place. 
In Elasmopxis the eye is situated on the side of the head, the 
antennules are longer than the antennai instead of the reverse, 
and the pera^opods are constructed in a very different manner, 
the joints being widely expanded and the limbs robust. 

Megaluroptis agilis^ n. sp. (PI. XVIII, figs. 1-10.) 

Head (fig. 1) w ith a rostrate acute process above, which is 
extended about half the length of the first joint of the anten- 
nules ; on the side lietween the bases of the antennules and 
antennse there is projected a large lolie, which is pointed at 
the end and reaches one third of the length of tUe second 
joint of the peduncle of the antennules ; this lobe, with the 
exception of the point at its extremity, is filled witli an eye 
composed of large conspicuous lenses. Antennules slender, 
first two joints subequal in length, third about half that 
length ; flagellum shorter than peduncle, composed of six or 
seven articulations, secondary appendage minute, consisting 
of two articulations. Antenn® having the two distal joints 
of the peduncle subcqual, very long and slender and almost 
naked; flagellum eight-jointed. First gnathopods (fig. 2) 
having the wrist ovate, as long ns and broader than the ovate 
hand, which latter tapers towards the extremity, the whole of 
which is occupied by the attachment of the strong, well-curved 
nail ; palm continuous with the front margiij for nearly two 



Rev, A. M. Norman’s Notes on British Amjohipoda, 447 

thirds its length. Second gnathopods (fig. 3) somewhat 
stronger than the first ; wrist triangular, widening to the extre- 
mity, and forming a conspicuous, lobe below the attachment 
of the Imnd, this lobe terminating in several spine-like setaa; 
hand nearly straiglU on the back and couvexly rounded below, 
the length double the greatest breadth, which is nearly central ; 
finger long and well curved, an undefined palm to about half 
the length of the hand. Last permopods (figs. 6 and 5 a) very 
long and slender, when stretched backwards reaching beyond 
the uropods ; bases oblong and produced behind into a down- 
ward directed h»lK», and rcachingmuch below the extremity of 
tlio ischium; terminal joints very slender, (he last without a 
nail, ending in fleta3. First uropods (fig. fi) with branches 
shorter tlian the peduncle, upixtr edge of outer branch spinose 
and finely sen’ated on the cage between the spinules. Last 
uropods (fig. 7) consisting of a strong basal joint and two 
leal-liko, broad, membranaceous branches, widely rounded at 
the extremities, and with the margin there obscurely crenulated, 
with minute cilia in tlic interstices of the crenulations. Telson 
(fig. 8) in fonn as two tliirda of an ellipse, cleft to the base, a 
row of minute cilia within the margin. Ilinder dorsal mar- 
gin of third segment of pleon serrated and hinder lateral 
margin of the same segment also serrated, the serrations on 
the k)wcr portion (tig. 10) set in pairs or throes with a sinus 
iKJtwoen, and at the bottom of each of the sinuses there is 
a cilium. Infero-postoal angle of second segment of pleon 
also produced to a spine-point, above which there are com- 
monly one or two serrations. Length 4-5 millim. 

I’his species is most frequently taken by means of the 
surface-net at night, it being a very active swimmer. 

li(d). Cum brae, Firth of Clyde (D. Robertson ) ; Stare ross, 
Devon ; and Jersey (A, M. N ) ; 25 miles off May Island, 
Firth of Forth {John Murray ) ; Mus, Norm. Liverpool Bay I 
{A. O. Walker). 


Fam. (Ediceridse. 

Genus I. Monoculudkb, Stimpson. 

L MonociJxfdea carinaius^ Bate. (PI. XIX. figs. 1-5.) 

1855. Wosfwoodia oarinata, Bate, Brit. Asaoo. p. 58. 

1859. (EdiceroB aMnU, Bni 2 oiia 8 ,Skazid.Aiuphip.,Gammaridom, p.9^, 
nl. iv. fig. 15, <5^ junior. 

1802. Monocuhdes cariHonu^ Bat© & Westw. Brit. Seesile-eyed Crust, 
vol. 1. p. 166 (cf f). 

1862. Monoculoa^ Stimpsmif iid. ib. p. 100, cf junior. 

1870. Monoculodes aJfiniHf Boeck, Crust, Amphip. bor. et arct, p.84, 
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1870. Moiomdodt^ ajima, Boeck, De Skand. ag Arkt. AmpUip. p. 1J65, 
pi. xiv. %. 6, 9 . 

1 sAil. M onorulodes carinahta^ 8cbneider, Af Norgos kyf<t(>r forekom. Art. 
af G’JdiccridfiB, p. 10» pi, i. fi^r. 4. 

1887. Monovuludfa carmatua^ Chevrenux, Cat. Amplup. du Sud-ouest 
de la Bretiigno, p, 1 2. 

ITah, Sliethmd, Cumbrao, Firth of (^lyde, Northumberland 
coast (A, M, jV.) ; Banff (71 Edward) ; 25 miles off May 
Island, in the Witli of Forth {John Murray) : Mus. Norm, 

Distrdnitwn, Fhud, Norway, 35 fath. {A, M, N) ; South 
and W(*st Norway {(7. O. JSars) ; Bohusliln {BruzJius) ; 
Oroisie, Fran(*e {Chrrreaux], 

Adult f(Woh\ Kostrum (fi^. 1) largely hooded, equal to 
length of first joint of antcnnuIcH, extremity bent downwards, 
rather blunt ; eye large, occupying the greater part of the 
rostrum. Aiitennules with second joint equalling first, the 
third not half the Icngtli of the second. Antennae with fifth 
joint about one third longer than fourth. First gnathopods 
(fig. 2) liaving the wrist short, calx half the length of hand, 
broadly linguifonn, broadest in the middle, widely rounded 
at the extremity, hollowed on the face towards the palm, setose 
all over; hand ovate, palni well arched, occupying one half 
the*, margin, the strongly curved finger reacuing nearly to 
extremity of calx of wrist. Second gnathopods (fig. 3) 
Laving the wiist produced into a very Tong, narrow, linear 
calx, u hich is nppressed to the margin of the hand, the length 
of which it slightly exceeds; hand in the form of a long 
oblong, with parallel aides, which arc not arched, rather more 
than tliree times as long as broad, palm scarcely at all oblique, 
occupying the distal aide of the oblong, rerwopocle 1^ 
remarkable on account of their terminal ioints,, densely clothed 
with set® and slender spines, and the cnaracters of the band, 
which is densely setose on one margin and furnished within 
the other with a row of minute spinules, and of the nail, which 
is very minute and weak ; the fourth pair (which is figured, 
fig. 4) is not BO densely setose and spinulose as the first and 
second ])air8, and the nail is somewhat larger. Last perieo- 
nodfl (fig. 5) having the basal joint subquadrate, length and 
nreadth subequal, iront margin bearing epinules, hinder mar- 
gin ciliated, and a few long plumose setas spring from the face ; 
four distal joints snbequal in length. I^ength 10 millim. 

The male differs from the female in having the^second and 
tl. ird joints of antennules much shorter and the flagellum much 
thickened, the first articulation very long, and densely clothed 
with setm. The antennee have the upper margin of the 
distal joints of peduncle set with transverse rows of minute cilia, 
the flagellum greatly elongated, consisting of 70-80 articula- 
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tioQB. These sexual distinctions in the male seem to hold 
good throughout the genus, as I have noticed thorn in several 
species. Tlie last pcraaopods. moreover, instead of having 
the two distal joints furnislied with small spitmles and 
groups of 3-5 and of single, long, spine-liko set®, have the 
penultimate joint more strongly si)incd and the last more 
slender, the spinel stronger, and the setae of much greater 
lon^Ji, 

In tlie young (May Island) the antennae are less strongly 
spincd and the brush of setae of the hand of perajopod much 
less developed proportionately than in the adult. 

Bate and Westwood’s figure and description of M, carina'^ 
tm are inexact iu the following points : — The metacarpus of 
the first guathopods is not produced inferiorly to a sharp 
point,” but is obtusely produced and furnished with numerous 
divergent seta) at the extremity. In the figure tlie lower 
margin of the last joint of the antenna) is represciited as clothed 
with down, which is not the case in the female, iu which it 
has transverse rows of spines, and although the male has such 
down (or cilia) it is on the upper, not lower, margin. The 
last joints of last pera^opods are also drawn too setose for the 
female, though the last joint would well represent that part of 
the male. Judging from the antenu(^^ however. I should 
suppose that Bate and Westwood’s figure was taken from a 
female. 

Monoculodea Sttmpsoni was first desciibed in Cat, Araphip, 
Crust. Brit. Mus. p. 105, from a very imperfect snocirnon: 
but, in Hist. Brit, oessile-eyed Crust., Bate and Westwood 
made a specimen iu my collection their type. That specimen 
I have now dissected and compared carefully with M. carma- 
tusy to whicli it is undoubtedly referable. It will be observed 
that their figure and description of tlie antennoo Jo not accord, 
while the figure and description of the second gnathopods are 
altogether wrong, the mistake having clearly arisen from a 
laterally foreshortened view of the limb in the undissected 
animal. The numerous sliort joints of the flagellum of the 
antennas show it to be an immature male and is the state 
which exactly accords witli Af. affinisy Bruzeliiis. 

Monoculoaes affinid of Gotis, however, is certainly not this 
species, and he appears, moreover, to liave confused two 
species. One of tliese fig. 21') Schneider assigns to 

M. horealisy Boec^and th6 other (Goi^s, fig. 21) with doubt 
to M. normgicuBy Boeck. Hansan agrees as to tlio former 
allocation, which appears to me also to be correct, but would 
refer the latter to m, tuberculatm^ Boeck. 

Hansen Malacostraca marina Groenlandids occidentalism 
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1887, p. 108, pi. iv. fig. 5) bus recently denmh^ $, spedea 
from ureenland^ JIf. cmaawwtm, which has similar smalt 
nails to M* axnnatm and chiefly seems to differ from tliat 
species in the fact that the basal joint of the last perseopods is 
more dilated. Is it really distinct? 

2. Monocvlod^s suhnndusy n. sp. 

(PI. XVIIL fig. 11, and PL XIX. figs, fi-10.) 

Rostrum (fig. 6) well developed, aicuate, apex acute, bent 
dowTinaids and extending considerably beyond first joint of 
antennules. Eje laigc, occupying the basal portion ol ros- 
trum, not prominent. Antennules with basal joint funiished 
with plumed setojand spines; set ond joint equal in length to 
liist, thiid half the length of second ; flagellum of 11-14 long 
joints. Antennas having fourth and fifth joints subequal. 
First gnathopods (fig. 7) having the thigh long; calx of cai- 
pu8 elongated ovate, divergent, reaching commencement of 
palm ; hand narrow at the base and expanding distally, 
aicuatc, arched* on the back, distinctly concave in front, 
nidest at the commencement of the palm; palm scarcely 
occupying one half the length of the hand. Second gnatho- 
nods (fig. 8) in geneial form as in M, borealis^ but having the 
liand much narrower in proportion to its length, length aliout 
equal to five times the breadth, palm oblique, occupying some- 
what less than one third of length ; calx of wrist linear, some- 
what divergent, reaching commencement of palm. First and 
second perajojiods (PL XVIII. fig. 11) with length of joints 
in the following order : — thigh, meros, hand, wrist, nail, 
ischium ; sparingly ciliated except wrist j thign linear, five 
times as long as broad, as usual with stiff setie on parts of 
the margin, and a few plumose setm on the face ; meros nearly 
linear, not lobed behind^ upper margin naked, except a small 
bunch of (6-8) setaiat distal extremity ; wrist densely ciliated 
in front and produced there downwards into a little lobe ; nail well 
developed, slightly curved, equal in length to two thirds of 
the linear hand. Third and fourth perwopods (fig. 9) with 
thigh, metacarpus, and hand subcqual in length, wiist rather 
shorter, nail well developed, nearlv straight, more than half 
the length of long linear hand ; thigh ovate, flattened into a 
thin plate behind and slightly so on edge in front, girt with 
stiff simple setm and numerous plumose set© on face; meta- 

• I regard all the limbs of tho body (whether directed forwards or 
backwnrosj os I do a human hand ; that is, the hack or upper ekU^ is that 
away from the bend of the limb, the front or lower side that which is 
within the bend of the member. 
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cairptiB rather expanded and bbed behind* the lobe not pro- 
jected downwards over wrist ; wrist and hand linear, all the 
joints except thigh onlj sparingly setose. liast perceopods 
(fig. 10) with thigh pynform, as broad os long, slightly emar- 
ginatc below behind. All the pairs of uropods with inner 
branch somewhat longer than outer, last pair with peduncle 
and longer branch subequal. Telson subquadrate, apex 
emarginate in the centre, angles broadly rounded^ each lur- 
nished with five marginal spinulos. Length 10 millim. 

The male diflcrs from the above-described female in having 
the second and third joints of peduncle of antennules shorter 
(as appears to be usual in males of this genua) and together 
not equalling the length of first joint; tiagcllum long, 15- 
jointed, joints very long, especially the first and the distal 
articulations, first equalling combined length of last two joints 
of peduncle, densely setose. Aiitonnai witli two distal joints 
of peduncle clothed witli short cilia on upjier margin ; nagol- 
lum very long. 

J/oftocuMes aubnudus is distinguished from its allies more 
especially by the rostrum, telson, and perteopods ; the name 
ayJbnudua has allusion to the comparatively slight ciliation of 
the last-named organs in tliis species. 

Ilah. Shetland ; Sleat Sound, isle of Skye [A. M. N,). 

In many respects M» aubnudus approaches Af. borealis^ 
Boeck, but may at once be distinguish^ by the greater length 
of the rostrum and its less arched form ; a figure of the ros- 
trum of AL borealta is givan for comparison (PI. XIX. fig. 11), 
It also comes near to the Greenland species M.aimpleiCy Uaasen, 
but here again the longer rostrum suffices to distinguish it. 
The form of the rostrum appears to afford very valid charac- 
ters in this genus, and all the specimens of the present species 
which I have examined have the rostrum alike. 

3. Monoculodea lonaimanua^ Bate and Westwood. 

(PI. XX. figs. 6-9.) 

1868. Monoculodea longimmm, Bate & Westw. Brit. Sessile-eyed Crust. 
voL ii. p. 507. 

1870. Monoculodea Oruhei^ Boeck, Crust. Ampliip. bor. et orct. p. 85, 
]876. Monoculodea Qrubet, Boeck, De Skand. og Arkt. Amphip. p. 2^, 
pi. xvi. fig. 1. 

1883. Monoculodea Orubei, tSohneidor, Af Norges kyster forekom. CEdi- 
ceridiB, p. 24. 

1887. Monoculodea hngimmuaj Ohevroaux, Cat. Crust. Aiapbip. du 
Sud-ouest de la Bret^e, p, 13, pi. v. figs. 1. 2. 

1888. Monoculodea caqumanua (Noruian, Mo.), Rohertsou, Coutrik Cat. 
Amplupoda and Isopoda Firth of Clyde, p. 20. 

Oab. Oban ; Firth of Clyde ; Starcroas, Devon {A. M. N .) ; 
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Banff (T. Edward) : ilftw. JVorm. Off the Scilly Inlands (I?. 
Bcbertaon and G. 8. Brady), 

Distribution, Southern Norway ( G, 0. Sara) : Mus, Norm. 
South-west France {Chevreaux). 

Aintnal white, pellucid. Rostrum (fig. 6) very short, not 
hooded, extremity blunt, closely oppressed to first joint of 
antcnnules, and not equal to half its length. Eye very large 
and of unusual form in the genus, situated at base of rostrum, 
and extending thence down the side of the head round the 
base of the antennules, its colour brilliant blood-red, lenses 
indistinct Antennules ( ? ) with peduncle much longer than 
that of antennsB^ first joint rather more than twice as long as 
broad, second joint longer, third still longer and very slender ; 
flagellum about six-jointed. Antennm with last two joints of 
j)cauncle short and subequah (Jnathopods (figs. 7 and 8) of 
nearly the same form in both pair ; no produced calx to meros ; 
wrist produced into a long linear calx, projected forward 
parallel with the band, and in the first pair extending 
markedly beyond the commencement of the palm, in second 
pair longer still and exceeding in length the wliole hand; 
hand greatly elongated, gently arched above in the first, 
nearly stiaight in second ; length in second pair about five 
times the bieadth, palm moderately oblique; bases of second 
pair much longer than that of first, the whole limb being more 
produced. Anterior perfeopods with broad hand, the little 
nail, which is not half its length, attached at lower corner of 
the extremity, and from above it springs a dense brush of long 
seise. Last peiscopods (fig. 9) very long, extending greatly 
beyond the uropods, four last joints subequal, the nail being 
exceedingly long ana slender. Telson obovate, widely round 
at the extremity. Length 3-4 millim. 

Chevreaux has accurately figured the heads of the two sexes* 
The n)ale differs from the female in having the last two joints 
of the peduncle of the antennules shorter than the first joint 
and the first articulation of the flagellum greatly developed, 
very long, and densely ciliated, while the antennie have not 
the upper margin of two distal joints of peduncle covered with 
minute cilia (as is usual in males of this genus), but tlie fia« 
gellum is, as usu^ greatly elongated. 

My friend Mr. Robertson and myself have taken the males 
of this species by means of the tow-nct worked at night. 

Mr. Robertson has given in his excellent ^Catalogue of 
the Amphifioda and Isopoda of the Firth of Clyde ’ the name 
Monoemodes ipquimanus^ Norman M S. . a name by which I 
distinguished this species in iny collection and which I 
gave him before it was described by Bate and Westwood. 



Bev, A. H. Korni«n*s Not«$ on Brkish Ampkipo^. 453 

4. Monoeuhdea Packardi^ Boeck. 

1870. Monocviodu Pachardij A. Boeck, (''rust. Amphip. bor. ot arct. 

p. 

18/0. Mon(tcu/(fde« Paekardij A. Boeck, De Skand. og Arkt. Amphip. 
p. 274, pi. xiv. fig. 3. 

1883. Mommthdeti rnckar<h\ Schneider, Af Norgcs kyster forekom. art. 
af GOdiceridro, p. 27, pi. i. fig. 0. 

Hah. Loch Striven, Firth of Clyde, 40 fathoms, dredged 
by the ^ Medusa,’ the steamer of the Scotch Marine Station 
{Vavid Robertson) : Mas., Norm. 

Distribution. Tromso, 20 fathom‘d {S. f^ohneider) : Mas. 
Norm. South and West Norway (G. (K Sars). 

Mr. 1). Itobertson brougflit this species under ray notice 
last summer, when he also kindly jjave me specinnuis. It is 
not here described because I believe that he will himself 
shortly do so. It may be mentioned, however, that I have 
confirmed his identification by actual comparison of his speci- 
mens with those kindly given me by Herr J, Sparre Schneider 
from Tromso, with which specimens tlie Clyde examples 
entirely lagree. 


5. Monoculodes (e^uicovnis^ Norman. (PL XX. figs. 1-5.) 

1808, OyficeroB aniuicomiSf Norman, I.asl Report I)rt*dging among the 
Shetland Xsloa, Brit. Ashoc. Report, p. 278. 

Rostrum extending beyond the first joints of the antennules, 
Antennules having tlic three joints of the peduncle of nearly 
equal length, each more slender than the preceding, filament 
equal in length to the last two joints of the peduncle, com- 
posed of five long articulations. Antennas slender and short j 
peduncle exceeding that of antennules by nearly the last 
joint, which is equal in length to the penultimate ; filament 
very slender, 4-5-j<)inted, equal in length to the last joint of 
the pduncle. First gnafchopods (fig. 1) with wrist anteriorly 
produced into a wide rounded lobe, which reaches forward to 
the commencement of tlie palm ; hand obovate, widest in the 
centre, where tlie palm commences, which is very oblique j 
finger slender, simple, as long as the palm. Second gnatho- 
pods (fig. 2) very like the first, but the hand slightly larger 
and leather more elongated. All the peraaopods with very 
long and nearly straight nails (fig. 8), which about equal the 
m^podos in length ; propodos much longer than carpus. 
Penultimate peraeopods (fig. 4) with a row of setas down the 
middle of the bases. Last peraaopods (fig. 5) w ith the basos 
small, elongated, pCtav- shaped, equally produced antcally and 
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posteally, both margins with small cilia, the hinder margin 
also crcnated, the last four joints all greatly produced and 
each longer than the basos, the ^\hole limb very long. 
Length 5 millini. 

A single specimen from St. Magnus Bay, Shetland, in 30- 
60 fathoms (1867). 

The above is the description given by me in the ‘ Shetland 
Dredging Report.^ The specimen, which was mounted, is 
not now in good condition, the antenna?, antennules, and ros- 
trum having a good deal shrunk and the gnathopods being 
somewhat folded. For this reason the figures given of the 
gnathopods are probably not so exactly cr)rrect as regards 
tlie carpus as could be desired; but the hands arc in good 
position for drawing, and the other illustrations may be 
regarded as strictly accurate. I give the following additional 
particulars. The seta? of the peduncles of the antennules 
and antennm stand out at nearly right angles, and in this 
respect remind one of M. tuberculatua. The first peraeopods 
(fig. 3) are, as well as the other per^opods, very sparingly 
ciliated, the nail very long and acute, as long as the propodos. 
The fourth perseopods have the basoa ovate, with a line of 
setce down the distal half of the centre, the hinder margin with 
cilia at regular intervals ; the raeros is expanded behind at its 
termination, and is there twice as broad os the portion to 
which the carpus is united, Meros, propodos, and dactylus 
subequal in length, carpus about one third shorter. Last 

E erasopods having the oasos pyriform, rather longer than 
road, equally produced behina and before ; hinder margin 
obscurely cronated, with small cilia, front margin bearing 
minute spiniiles ; meros as long as basos, distal posterior 
angle produced downwards into a lobe which is equal in length 
to the breadth of thfe carpus. Although there is a corre- 
sponding lobe in some other species it is here more largely 
developed than usual. 

This species may possibly be the same as If. tenmrosiratm^ 
Boeck, but 1 am unable to detennine with certainty. The 
last uropods are absent in my specimen, and the parts which 
seem to afford good characters in if. mquicornis are not so 
described by Bocck as to lead with any degree of certainty to 
identification. At any rate the name here employed, M. 
wquicomis, antedates by two years that of M. tenuirosiratus^ 
and it would appear to differ from the latter form markedly 
in the characters of the antennas and antennules, the leas pro- 
duced rostrum (which, though bearing the same relative length 
to the first joint of antennules, is shorter, since that joint is 
shorter), the more expanded meros of fourth perasopods, and 
other points. 
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Genua II. Haumedon, A. Boeck. 

[ =3 f^^etitiroodia (partim) and WntwotKhlla^ Ilato (erroneously 
described).] 

Mandibles only slightly toothed at the extremity and thick j 
palp very long, narrow, and curiously curved. 

First gnathopods having the wrist as long as or much longer 
tlian the ovate hand and slightly dilated at the infero-postcal 
angle. 

Second gnaihonods with a very long and narrow wrist, 
either with or without a small calx ; hand as long as or 
shorter tlian the wilst {Boedc), 

Ilalimedon parvimanns (Bate and Westwood). 

(PI. XX. figs. 10-14.) 

IKiiO. WfBtwoodM cu'cula^ Bate, Rep. Brit. Assoc, p. 58, 5?. 

18^17. WediwotHlia Bate, Aim. Sc Hag. Nat. Hist. «er. 2, vol. xix. 

o. 18U. 

1802. WcAfwoodilla r <?*«////, Bat/e, Cat. Amphip. Brit Mub. p. 102 ; 

Bate Ac Westw. Brit. Se«8ile-eyed Oust. vol. i. p. 1^5, 9 • 

1802. We»t\ooo(HUa /ti/ahnaf Bate, Cal. Anipbip. Brit. Mus. p. 100, 
pi. x^ii. fig, 5, junior; Bate & Westw. Bat. Sesaile-eyod Crust, 
vol, i. p. I08. 

1802. (hJivetos parvimanns^ Bate & Westw. Brit. Sessile-eyed Crust, 
vol, i. p. 101. 

1870. Jlalimedon Mulhrif A. Boet*k, Grust. Amphip. bor. et arct. p. 80. 
1870. Halimedm Mulkn) A. Boeck, Be Skaiid. og Arkt. Amphip. 

& 281, pi. xiii. lig. 0. 

Ilannmfon Mulkrit Schneider, Af Norges kjster forekoiu. art. 
ai'fani, (Ediceridm, p. 30, pi. iii. fig. 17. 

It will be observed that I unite under this name three species 
described by Bate and Wi^stwood. 

TlfC genua Weniwoodilla was established under a misinter- 
pretation of the form described. The first gnathopods were 
not observed : the second gnathopods were regarded as the 
first, and the first perseopods as the second gnathopods, A com- 
parison of the figures published bv Bate and Westwood of these 
parts with those here given will show this to have been the 
case, while their figures d and g (p. 155) are good illustrations 
of the mandible and inaxillipeds of Ilalimedon parvimanus, 
the palp of the mandible of which is very peculiar and unlike 
that of any other species known to me. With respect to W. 
h^altnaj Bate and Westwood themselves questioned its dis- 
tinctness ; it was taken with their W. cwcula^ and I can see 
no specific character by which it can be distinguished. Their 
(EdtceroH parvimanm^ of which the types are 111 my collectioq, 
is undoubtedly the IJalmedon Millkri of Boeck. 
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I have felt some hesitation as to which specific name ought 
to l>e adopted ; but as both cceeula and hyalina were given 
under a misapprehension of the structure of the species, and 
the former cannot moreover be received, as the name implies 
what is not correct, it has seemed to me best to take the name 
2 )arvimanuB^ which I the less hesitate to do as Mr. Bate’s 
name will still be associated with the species. 

The rostrum (fig. 10) is well developed, gently arched 
al)Ove, and reaches nearly to the end of first joint of anteu- 
nules ; the eye is conspicuous, situated in the rostrum and 
very prominent ; in front of the cyo the rostrum is suddenly 
contracted and projected as a little point ; and this peculiar 
form of the rostrum at once enables llic species to be picked out 
from a gathering of mixed QiJiccrida). The second joint of 
the antennules in the female is much longer tlian the first, in 
the male it is subequal to it in length. The first gnuthopods 
(fig. 11) have the wrist rather longer than the hand, the trout 
margin produced at the middle into a roufuled setose lobe, 
which is not porrected; hand regularly ovate, palm occupying 
half the length. The second gnathopods (fig. 12) have very 
much the same character, but the limb is altogether much 
more slender and drawn out ; meros with a little point below ; 
carpus gradually widening from the base to the extremity, 
distally truncate, and much wider than the insertion of the 
hand ; hand shorter than wrist, ovate, palm occupying fully 
half its length. The anterior porseopods (fig. 13) have the 
wrist and hand subcqual in length and rather shorter than 
the meros, the distal half of the back of the band bears a dense 
brush of long setse, the nail well developed and nearly as 
long as the hand. The nail of the third and fourth perseopods 
is very long and acute. Basos of last pera^opods (tig. 14) 
widest above, gradually narrowing downwards, length rather 
greater than breadth. Telson oblong, evenly rounded at the 
termination, and bearing four spinulea. Length 7**n millim. 

As in other (Ediceridso, the male differs from the female in 
having the last two joints of the peduncle of the antennules 
shorter and the flagellum densely ciliated almost to the extre- 
mity ; but the first joint of the flagellum is not elongated and 
enlarged, as is usual in males of Monocuhdea. The antennae 
have the upper margin of the two distal joints of the peduncle 
ciliated above and the flagellum of great length. 

Uab, Sixty miles east of Shetland, 70-90 fathoms, 186X 
(types) ; St. Magnus Bay. Shetland, 1367 j off Durham coast, 
1862'; Skye, 1866 ; Cumbrac, 20 fathoms, 1886 [A. M. N .) ; 
Banff (y, Edward) : Mub, Nomu 
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Dutfibuiton. Fiord, Norway, 45-70 fathoms {A* M. N*) ; 
South and West Norway, 60-200 fathoms {O, 0. Bars); 
West Greenland, 26-216 fathoms (//. J* Hansen), 

There are several closely allied species of Hnliniedon found 
in Norway, some of whicn may be expected to occur on our 
coast. 


Genus HI. Aceuos, A. Boeck. 

Head truncate in front and without any rostrum. 
not united, vciy small, situated on the side of the head ” (?). 
Epimera of the third and fourth segments of permon smaller 
than in the i)recc(ling genera. Aatannuhs of female with 
remarkably lung peduncle ami very short flagellum, the male 
peduncle very short and flagellum long. Mouth-organs 
similar in structure to those of the family; the mandibular 
palp liaving the second joint curved, but not so strongly as in 
Halmedoii ^ and broader ; inner lamina of fii^st maxillm longer 
than usual, with three apical plumose settc. Gnathopods 
small, ill general structure as in Ilalimedony but the wrist 
furnished with a longer a!)d narrower calx. Pera)Of>odsy first 
and second pair with meros long and broad ; finger in tlic 
form of a long, flattened, knife-like, naked blade; third and 
fourth pairs short, the nail of similar character to that of pre* 
ceding pairs ; fittli pair long and slender. 

Aceroa phyllonyx (M. Sars). 

1858. JjTiJirxthoe phyUony i\ M. Sar», Ovt'rsigt over Norsk-arct. Krebs^ 
dvr, Vid. Selsk. rorh. p. 148 . 

1851). (Ediceron ohtuamf Bru/.elius, Skand. Amphip. Clamm. p, 02, 
pLW.tijf. 17, 9. 

18(12. CEdt4'ero6 Bate, Cat. Amphip. Crust. Brit. Mu». p. 37.^. 

18(52. MoiUagua fdiyUonyj'y id. ibid. p. 300. 

1805. Q/iweros obfwtm, G(k«, Crust. Amphip. maria Spetabergiam 
allucntis, p. 11, pi. xl. fig. 24, cf » 

1870. Aceroa phyllonyi'^ Boeck, Crust. Amphip. bor. ot aret p. 02. 

1870. Aceroa phyUwtyx, A. Boeck, Do Skaud. oir Arkt. Amphip. 
p. 302, pi. XIV. %. 7. 

1875. Averm phyllony.Vj Metxger, 25ool. Ergebnisae der Nordaeefahrt, 
u, 282 (no aescription}. 

188«3. Aceroa phyllony.r. Schneider, Af Noiiros kyster forekom, (Edice- 
ridm, p. IKi, pi. iii. fig. 18. 

1884. Aceroa phyllonyx ^ Sebnoider, Tromao Museums, Aarahefter, vli. 
p, 05. 

1887. Aceroa phyilouyx^ II. J* naxsen, Overs, over det vestligo Grbn-» 
lands Fauna af Malakoatmke Havkrebadyr, 117, pi. iv. fig. 7. 

I}ead vertically truncate, without the Blifjhtest rostrate 
process. Antennuleg in tVinale with remarkably long pe- 
uuiu lc, first joint long, three to four times as long as the 
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breadth at base, almost naked ; second nearly twice as long 
as the first and longer than combined length of third joint and 
the flagellum, with a row of long setae on the edge ; third 
joint shorter than the first; flagellum of about eleven articu- 
lations. AntenncB longer than the anteunules, but the pe- 
duncle much shorter, its extremity not nearly reaching the 
end of the second joint of tlie antennules ; fourth and fifth 
joints sul)equaL According to Goes’s figure of the male, in 
tliat sex the peduncle of the antennules is very short, especially 
the second and third joint, and it does not reach the end of the 
penultimate joint of the antennie, while the flagellum is much 
longer (about twenty articulations) ; and the flagellum of tlie 
antenna 3 is, as usual in males, very long. gnathopoch nxo 
very similar in structure to each other, but tlie second are 
longer ; the wrist is produced downwards and forwards into a 
calx, which reaches the commencement of the palm, and is 
rounded at the extremity, rather more broadly in the first 
pair than in the second ; hand ovate, palm continuous with 
the front margin and about half its length, finger gently 
curved. Berfropods : in the first pair the tnigli is narrow 
above, rather widening below, much curved : the meros wide, 
outspread on the back, where it is furnisUea along the edge 
with long setse, as long and as broad as the thigh ; wrist and 
hand subequal in length, each hardly half the length of meros, 
the former densely setose on the lower margin, and the latter 
with a group of long setce at the distal termination of the 
dorsal margin ; finger foliaceous, broadly lanceolate, not quite 
so long as the hand ; second pera^opods with finder of similar 
character to that of first but longer ; third and fourth peroao- 
pods much shorter and not more than lialf as long as last 
pair, the third having the thigh subovate, expanded and well 
arcuated dorsally, and edged with pcctinately arranged long 
setae, some of those of the upper margin being beautifully 
plumose ; wrist and liand suoequal to each other and their 
combined length about equal to the meros, the former densely 
setose below and apical ly setose dorsally, setas long; hand 
setose above, naked below, finger flattened, membranaceous, 
knife-like, and as long as the liand ; fourtn peraeopods very 
similar to the third, but the thigh very broad, with numerous 
long plumose setaB down the centre, but no plumose setae on 
the meros. Last peraeopods with thigh and meros subequal, 
the thigh elongated-pjrriform, the carpus rather shorter j the 
propodos is the longest joint and the finger is unguiform, acute, 
and of moderate lengtn. TeUon having the length scarcely 
exceeding the breadth, with arcuate sides and the extremity 
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as broad as the base of the tclson and centrally ernarginate. 
Length 16 milliin. or more. 

llab^ Sixty miles north of Peterhead, in 69 fatlioms, on 
sandy mud tottom {Metzgety who rightly adds Ncu fur 
die bril. Nordseefauna^’). 

Distrihution* Greenland, lat. 69® 31' N., long. 56® 1' W., 
100 fathoms, ^ Valorous ’ Exped. 1865 (A, M, N .) ; Troms6 
and Finmark generally ( Schneider ) : Mm, Norm, Spitzbergen 
{Goih) ; Siberian Aictic Sea (Sfuxherg), In Norway it has 
been found by G. (). Sara at Skraaven in 300 fathoms, and 
Aalesuud in 60-100 fathoms ; by Danielssen in the Ilardan- 
ger Fiord ; and by Boeck at Ilaugesund. In Sweden it has 
been taken on the Bohuslan coast by Bruzelius ; Kara Sea, 
55-60 fnth. (If, J. llanacny ‘ Dijmphna ’) ; Barents Sea 
{Hoehy ^ Willorn-Barcnts ’). 

This Bpccies is added to our fauna on the authority of 
Metzger, who rt*cords a specimen taken at the above-named 
locality by the ‘ Pommerania ’ during the German North-Sea 
exploring expedition. 

Aceroa phyilonyx may be distinguished from all other 
British (Edicevidaj by the total absence, of rostrum ; and also 
from Halimedofiy to which it approaches nearest in the form 
of the gnathopods, by the structure of the anteimules. 

The figures of Bruzelius of the female are very good and 
should be consulted. 

Herr H. J. Hansen has recently described a very closely 
allied form from Greenland, Aceros distinguendus (%!. H. 
Hanson, ‘ Oversigt over det vestlige Grdniands Fauna af 
Malakostrakc llavkrebsdyr,’ 1887, p. 118, pL iv. fig. 8), and 
refers to it Goes’s pi. xl. fig. 24^ It is distinguished by the 
much shorter joints of the antennules and the charaacter of 
the first peraaopods, which arc his jjedes tertii,’^ and are thus 
described: — Pedes tertii et quarti pariura quam in specie 
pitocedcnte multo latiores ; articulus quartus” [t. e, mcros] 
nasi ad apieem versus ante valde dilatatus, articulo sexto per- 
paulo longior, in latere exteriore setis multis longis in scries 
tres obliquas dispositis ornatus ; articulus quintas articulo 
sexto multo brevior, parte posteriore valde dilatata, angulo 
infero-posteriore in processum sat magnum, latum, broviorem, 
deorsum vergentem producto; unguis permagnus. Long, 
maris adulti 8^‘6 mm. j long, femime laminis ovigeris instructas 
6*5 mm.” 


In these Notes on Arnphipoda— 

Mm, Norm, implies Unit specimens of the species from all the localities 
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which precede this indication, by whomsoever they may hare been found, 

are in ray collection. 

(!) implies that I have exainiaed and identified 8p(icimens from the 
locality after which the mark is placed, but that Sj>ecim 0 iis from it are 
not in ray collection. 

EXPLANATION OF THE PLATES. 

Plate XVIU. 

Fi</. 1. Muffalutopua afftlin, Norman. Head, showing the peculiar eye. 
Fig. 2. The same. First gnatbopod. 

Fig. 3. The earae, Becona Knathopod, 

l\g. 4. The same. Terminal joints, fourth pera3opt)d. 

Ftg. fj. The same. Rasal Joints, hwt permo^jd. 

Fig. on. The same. Terminal joints of the same. 

Fig. 3 The same, Fii'st uropod. 

Fig. 7. The same. Tclson and last uropod. 

Fig. 6. The same. Telson from above. 

9. The same. Mandible. 

10. The same. Lower portion of hinder margin of third segment of 
pleou. 

Fig. 11. MonoculodBS tufmuduftf Norman. Second pera9f»pod. 

[All the figures on the same scale, except 2, 3, and 10, which are 
more magnified. J 

Plate XIX. 

Fig. 1, Mottoculodcit carvutUtA^ Bate. Rostnim and base of autonnules. 
i^y. 2. The same. First gnaihopod. 

I\g. 8. The same. Second gnatho[>od. 

Fig. 4. The same. Fourth perroopod. 

Fig. 5. The same. liawil joints of last per®opod. 

Fig, 6. MonociUodes mbtiuduB^ Norman, liostrum and peduncle of an- 
tennules, 

Fif, 7. The same. P'irst gnnthopod. 

I\g, 8. The same. Second ^athopod. 

Fig. 0. The same. Teruiiual joints of fourth peraoopod. 

Fig. 10. The same. Basal joints of last permopod. 

Fig. II. Momculodes borealisj Boeck, Rostrum and baso of antennules. 

Plate XX, 

F^. 1. Monoculodes neguworniSf Norman. First gnatbopod. 

Fg. 2. The some. Becond ^atbopod. 

Fm. 3. The same. Terminal joints of first perasopod. 

Fg, 4. The same. Fourth peraeopod. 

Fig, 6. The same. Basal joints or last persDopod. 

Ftg, 6. Monoetdodee lofigimarmSf Bate & Westwood. Rostrum and first 
joint of ontennules* 

Fg. 7. The same. First gnathopod. 

Fig. 8. The same. Second gnathopod. 

Fig. 9. The same. Baa^ joints of last peweopod. 

Fig. 10. MaHniedon parvimanuSf Bate & Westwood. Rostrum and first 
joint of ontennules. 

Fig. 11. The same. First gnathopod. 

Fig. 12. The same. Becona gnathopod. 

Fg. 13. The same. First peraeopod. 

F%g. 14. The same. Basal joints of last peraeopod. 
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XiSf Another new Species of Scorpion from MadagiisoaK 

By R. L PococK, of the British Museum (Natural 

History). 

Towards the beginning of April, and too late to receive 
notice in my paper on Buthiaee for the ^Annals’ of that 
month, Mr. Kansome, to whom we owe the discovery of that 
interesting now scorpion, Buthus piceus^ brought to the 
Natural- History Museum a third specimen of Buthus from 
Madagascar, of which, since it is new and of special in* 
terest, I publish the following description : — 

Buthus lobidenSf sp. n. 

Colour . — Trunk above dull, pitchy ; legs, palpi, and vesicle 
paler; cheliceraa, abdominal sternites, and coxae paler than 
upper surface of trunk, and shining. 

Cephalothorax without trace of keels, almost wholly covered 
with granules ; anterior border lightly sinuate and mrnished 
with a series of somewhat larger granules ; median ejres larm, 
situated well in the anterior half of the cephalothorax ; ocmar 
tubercle deeply cleft, 6nely granular on each side of the cleft ; 
the posterior median and lateral sulci well marked, but less 
well marked than in JB. pioeus. 

'Tergitea covered with granules, which are coarser behind 
than in front ; the first six furnished behind with a single 
small median keel ; the seventh furnished behind on each 
side with two granular keels, which do not unite in front, 
but attain the posterior margin behind. 

Sternites f except the last, which is obsoletoly serially 
granular behind, smooth. Stigrnaia slit-like ; the anterior 
border of the aperture normal ; posterior border incomplete, 
not sharply compressed^ as is the anterior border. 

Tail very sligntly thinner at the apex than at the base : 
first segment famished with ton granular keels, intercarinai 
spaces sparsely granular, shallowly excavated above ; poste- 
rior granule of superior keels the largest ; second segment 
furnished with eight keels, the median lateral keel being 
represented hj a few granules only in the posterior half of 
the segment ; intercarinai spaces more sparsely granular than 
those of the first segment ; slightly more deeply excavated 
above than is the first sclent ; as in the first and the sue* 
ceeding segments, except the fifth, the posterior granule of 
the superior keels is the largest ; third segment differing from 
the second as the second does from the first, except that there 
Ann. <b Mag. N. Hist. Set. 6* Vol. iii. 82 
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18 no trace of the median lateral keel and the inferior median 
keels show a slight tendency to fail posteriorly ; fourth seg- 
ment differing from the t^iird as the third does from the 
second ; the inferior median keels entirely breaking up behind 
into irregularly arranged granules ; upper surface of fifth 
segment in front with a narrow median depression, which 
widens behind ; bounded laterally by granules ; lateral sur- 
face beset with smaller and a few larger granules ; inferior 
surface bounded laterally by evenly granular keels, furnished 
with a median granular keel and beset with larger and smaller 
granules ; vesicle below and at the sides sparsely granular 
and scantily hairy ; aculeus slightly curved. 

Palp, — Under surface smooth ; humerus furnished above 
with two granular keels, in front with some larger scattered 
granules and below in front with a granular keel ; brachium 
with a single short series of granules above and some larger 
granules in front ; hand smooth, without keels, as thick as 
brachium ; fingers slightly curved and simple, i. e, without 
lobe and excavation ; hand-back shorter than the immovable 
dactylus, about two thirds the length of the movable dac- 
tylus. Femora of the legs externally thickly granular, coxsa 
almost smooth. 

Legs and valpi more or less hairy. 

Pectines snort, scarcely two thirds the length of the cepha- 
lothorax, furnished W’ith sixteen teeth ; the basal tooth very 
large, lobate, resembling that of JS. piceus^ but a little more 
circular in form, 

Mtasurements in Total length 66 ; length of 

cephalotborax 7i, width 8 ; distance of eyes from posterior 
margin 4^ ; length of tail 39^, of first two segments 10 ; 
length of first 4^, width 4 ; length of fifth 7 J. width 3^ ; 
length of vesicle width 3J, height 3^ ; length of aculeus 
34 ; length of humerus 6^, of brachium 7^ ; width of bra- 
chium and of hand ; length of hand-back 5, of movable 
finger 7|, of imiliovable finger 6|, of pecten (not including 
apical tooth) 4^. 

A single female specimen from Antongil Bay, Mada- 
gascar, collected and presented to the British Museum by 
Mr. Lewis H. Ransome. 

This species is obviously closely allied to J3. piomw 
(Pocock, Ann. & Mag. Nat, Hist. (6) iii» p. 349, pi. xv. 
fig. 8), but may be separated from it by the following cha- 
racters : — the tail is much more slender and a little longer ; 
the dactyli are longer ; there is no large tubercle beneath the 
aculeus of the cauaal vesicle ; the stigmata are not ovate* 
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On the StaphjrlinidsQ of Japan. 

The specimen here described was taken at a distance of 
about 30 miles from the spot where B. piceua was found, and 
at first sight, owing to the greater slenderness of its tail and 
greater length of its dactyli, appeared to be merely the male 
of that species. But further examination showed that the 
basal pectinal tooth is considerably the largest of the series, a 
chara4.tter which there are good reasons for supposing belongs 
to the female alone. But even if this be not the case, there 
exists between the two forms one other difference which, so 
far as one's experience at present goes, does not fall within 
the limits of sexual variation. This difference is to be found 
in the form of the pulmonary stigmata. These apertures in 
J8. piceua are ovate ; but in B, lohidene they are more slit- 
like and furnish to a certain extent a link between the ovate 
form of B. pioeti^ and the slit-like form foUTrd in most other 
Scorpions. This circumstance justifies the retention of picem 
in the genus Buihua. 


LVI . — The Staphylinidm of Japan. 

By Dr. 1). Sharp. 

[OoQcladed from p. 41U.] 

Group PiBSTINA. 

Siagonium nobile^ n. sp. 

Anguetum, subdepressum, piooum; antennarum basi podibusquo 
rufis ; elytris vago rufescentibus, irrogulariter punctatia ; thoraoe 
medio profunde longitudinaliter impresso. 

Long. 5 millim. 

Antennae rather stoat| moderately long, with scanty hairs. 
Mandibles porrect, elongate. Head broad, excavate, pro- 
duced on each side in front so as to form two porrect, acu- 
minate, slightly convergent processes ; rather sparingly 
punctate. Thorax transverse, strongly constricted nehind ; 
hind angles rectangular, sparingly punctate, with a very largo 
depression on each side and with an elongate deep depres- 
sion on the middle. Blytra reddish, black to a greater or less 
extent behind the scutellum, irregularly, rather sparingly 
punctate, and lon^tudinalljr depressed towards each sme. 
Hind body red at the extremi^. 

Kikko and Miyauoshita : six specimens. 

32 * 
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Dr. D. Sharp on 

Siagonium Hoj^oldu 
Siaffonium Haroidif Weiiie, Deutsche ent. Zeitschr. 1879, p. 148. 

Oiie of the most common of the species of Staphyliiiidaj in 
Japan. The length of the mandibles and that of the cephalic 
bonis vary extremely ; but these adornments are not entirely 
absent in any of the numerous examples before me. 

Siagonium n. sp. 

Angustum, eubdcpressum, nigrum, minus nitidum ; aniennis, podi- 
bus ol)trisque ex parte rufls; capite thoraeequo crebrius punc- 
tatis, hoc iransversim triimpresso ; elytris irreguloriter puuciatis. 
Long. 3 millim. 

Closely allied in structure to B. nohih^ but differing as 
follows : — it is only half the aixe, and the antennse are a little 
longer and more slendei ; the head and thorax are much more 
densely punctate, the thoracic impressions arc much smaller, 
and the elytra are moie uneven and more numerously punctate. 
Miyaiioshita, Kiga, and Nagasaki ; five examples. 

Siagonium gracile^ n. sp. 

fiubdepressum, dense punotatum, nigrum, baud nitidum ; aniennis 
pedibusque fusco-rufis ; thorace ©quali ; elytns seriatim punctatis. 
Long. 3~3J millim. 

Antenn® very long and slender. Head broad, abruptly 
constiicted behind, produced in front to form two acuminate 
processes; densely and evenly punctate. Thorax transverse, 
constricted behind, densely punctate, unimpressed. Elytra 
with a series of punctures extending to the extremity. 
ven^ slender. 

Nagasaki, Kashiwagi, Nara, in June; Kuriffahara, in 
August; Miyanoshita, in December; apparenuy a rare 
insect. 

Tlie nine examples of this species secured by Mr. Lewis 
show some variation in sculpture, but are no doubt all one 
species. Though allic^ to 8. nobile and 8. debiU in struo# 
ture, it can be distinguished by a glance at the sculpture and 
the unimpressed thorax. 

PiESTONEiTS, nov. gen. 

Corpus parallelum, depressum. Coxm auteriores omnino depretm. 
Caput mutioum ; mandibulm parum elongata), ina^qualea, superUe 
dental®. Tibi® antoriores graoiles, apicem versus exteme breviter 
spinulos®. 

This insect may be placed between Pm(u$ and Siagowitm ; 
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it is dtstinguiahed both by tho form of the head and 
mandibles and is different from Biagonium in the apices of the 
cox® not being exserted. Head without horns or impres* 
sions, the clypeus large but defined only by a very obsolete 
suture, and presenting a sharp edge in front; labrum not 
visible. Mandibles strongly curvoa, rather short, the left 
with a large tooth on the inner face near the extremity, and 
on the upper edge with a longer stout process, emarginate at 
the apex ; right mandible rather longer, very greatly curved, 
without tooth on the inner face, but with a long, incurved, 
acuminate process on the upper face. Mentum large, nearly 
semicircular. Prosternuin large, front cox® not at all promi- 
nent. Mesostenmm large, pentagonal ; middle cox® flat, 
separated by a very slender process of the mesostenium. 
Tibi® slender, the anterior with a few short spinules on the 
outer edge at the extremity. Tarsi very slender, terminal 
joint as Tong as the four preceding together. 

This interesting new genus of Piestina differs from 8ia- 
gonium by the unexserted front cox® and the very peculiar 
form of the mandibles ; this latter character in some degree 
recalls the structure of Leptockirus, 

Piestoneus Lewisiiy n. sp. 

Depressus, elongatus, parallelus, niger ; antonnis, pedibus elytro- 
rumque plaga elongata rufis ; oapite mutico, mandibulis brevibus, 
singulis modio aupomo dente ereoto introrsum curvato armatis. 
Long. 5-9 znillim. 

Antenn® rather stout, elongate, more or leas hairy. Head 
large, subquadrate, nearly fiat, sparingly punctate. Thorax 
strongly transverse, slightly narrowed behind, sparingly punc* 
tate. Elytra mucli longer than the thorax, with rathet irre- 
gular senes of punctures not reaching to the extremity. 

This species is common under bark of trees in the moist 
forests; it varies much in sixe^ but I do not observe any 
sexual distinctions, though i| is probable tha4 the smdler 
specimens, in which the antenn® are shorter and less haiiy, 
are of the female sex. 

Thorac(^h&rm oerUauB^ n. sp. 

SubeyUndrioui, mfus, opaous, longitudinaUter soulpturatus ; thoraoe 
elongate^ angulis anterioiibus Utenditer subprominuUs. 

I^mg. o millim. 

Antenn® short, eighth to tenth ioints transverse. Head 
with the bind angles well marked, eyes not visible from 
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above; with two oval elevations on the middle behind. 
Thorax about as long as broad, a little narrowed towards the 
front at the sides till near the anterior angles, which are thus 
slightly prominent ; near each side there is a fine raised line 
meeting the lateral margin some distance in front of the hind 
angle, and nearer the middle there is a more elongate raised 
line, furcate in front, the suWace between these lines obscurely 
rugose. Elytra longer than the thorax, each with several 
fine, elongate, raised lines. Hind body with the basal seg- 
ments rough, covered with elongate raised granules; apical 
segments nearly smooth. 

Nishimura, Oyayatna, Kashiwagi, Nara ; four specimens 
from the galleries of wood- boring Coleoptera. 

Allied to 2\ (Qli/vtoma) costaiiSy Er., but longer and more 
slender and with well-marked distinctions in the details of the 
sculpture. 


Lispinua aper^ n. sp. 

Brevia, dense punctatua, foro opacus, niger ; elytris piceis ; antei^us 
pedibusque rafis. 

Long. 2;J millim. 

Antennae stout, seventh to tenth joints transverse. Head 
short, much nanower than the thorax, finely punctate, eyes 
veiy small. Thorax transverse, rather narrower than the 
elytra, a little narrowed beliind^ with a deep fovea on each 
side, rather closely punctured. Elytra longer than the thorax, 
bearing a dense, tine, subrugose sculpture. Hind body rather 
short, with obsolete obliq^ue stri«e. 

Miyanoshita, Nagasaki, Oyayama, Kashiwagi; scarce. 
There is no species known to me at all like this one. 


Ekuets coarctatOf n. sp. 

Bepresso, nitida, nigra ; elytris pioois; an tennis pedibusque rufo- 
Bordidis ; thorace basin versus fortitor angostato. 

Long, 4-6 minim. ^ 

Antennso rather long, red, seventh to tenth joints each 
about as long as broad. Mandibles elongate, red. Head 
large, elongate, nearly straight at the sides, with a deep 
elongate depression on each side, the surface finely and 
sparingly punctate and minutely strigose. Thorax not so 
long as broad, very greatly narrowed behind, so that at the 
base it is not more than half as broad as the elytra, minutely 
sinuate at each side in front of the lateral seta, finely and 
sparingly punctate and minutely strigose and very finely 
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canfdiculate. Eljtra longer than the thoraxi each with a 
largo puncture on the middle and with a few very fine punc- 
tures* Hind body finely but quite definitely margined, the 
margina testaceous* 

Found under tlie bark of beech at Tuyama, and also met 
with at Sapporo and Nikko. 

la this species the sinuation of the thorax in front of the 
lateral seta is greater than usual. 

Eleasia subiilis^ n. sp. 

Boprossa, nitida, nigra ; elytris flavis, inargino poatoriore nigro ; 

anteniiis podibusque rufis ; thoraoe basin versus fortiter angue- 

tato. 

Long. 3} millim. 

Antennas slender, clear red, penultimate joints each longer 
than broad. Head elongate, narrow, with deep lateral groove. 
^J'horax iioavly as long as broad. Elytra pale yellow, with 
the hind margin black, each with an obsolete puncture on the 
disk. 

Yuyama and Oyayama, in Kiushiu. 

Besides beijig smaller and narrower than E, coarctata and 
of adiflferent colour, this species is more obsoletely sculpturtsd. 

Trygeeua princ^a, 

Tryg^Biii princepiy Sharp, Trans. £ut. Soc. Load. 1874, p. 420. 

This species was procured again by Mr. Lewis at Oyayama, 
llakone, but it remains rare, it was found under dead leaves 
and rushes in wet places. 

Nodynua leucofaaciaiua. 

Nodynua kw^aaciatua^ Lewis, Ann. & Mag. Nat. Hist, (5) iv. p. 460. 

The genus Nodynus was described a few years since and 
placed among the SilphidsB, Its proper position is, however, in 
the group of the family Staphylinidas. ► On opening 

the elytra it is found tliat all the dorsal segraents of the hinu 
body are corneous, and as in the other parts of its external 
structure it agrees closely with Trygmas and Trigonuraa^ I do 
not tliink there can be any doubt as to its position, it is not at 
all extraordinary that it should have been previously referred 
to the Hilphidss, as it must be admitted that at first sight ita 
appearance would not suggest that it should be placed in the 
tStaphylinides, and as the )Silpbid«B are allied to tins group of 
Staphylinidea, it was not very far wrong to place Nodynue 
among the Hiiphidie, In Sohfinfeldt’s Catalogue of Japanese 
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Coleoptera the genuB is placed in its tme poBition^ next to 
Trygmus. 

OccurB with Ipsy Pdtaaiicay and other beetles at the rancid 
sap of wounded trees. Not rare and widely distributed in the 
forests. 


Group LePTOCHI BIN A. 

Priochirua japonxcuBy n. sp. 

Buboylindricus, nigerrimue, nitidus ; tibiis apicem versus tarsiaque 
rufescentibus ; mandibulia brevibus, dent© superioro graciU, erocto, 
valde ourvato ; vertioe in medio oonis duobus suberectis approxi- 
matis munito. 

Long. 13^ millim. 

This species is not closely allied to any other, but may be 
placed near the Ceylonese P, mandihulariay Kr, The very 
short mandibles are remarkable on account of the very diver- 
gent teeth, the superior or upright tooth being much curved. 
The head has the vertex very deeply canaliculate in the 
middle and in front projects in the form of two elongate 
conical tubercles, directed more forwards than upwards ; on 
each side of these prominences the surface is depressed and 
has some coarse irregular sculpture. The thorax is short. 
Btrongly transverse, rather convex, deeply canaliculate, ana 
with numerous punctures at the base. The elytra are elon- 
gate, much longer than the thorax, longitudinally depressed 
near the outside towards the extremity. 

Occurs plentifully in the touchwood of old beech-trees in 
all the elevated forests, especially at Hakone, Oyayama, and 
in the island of Sado. 

Group Pbotbinina. 

MegarthruB hemipieruB. 

MegartknM hemipterusy 32r. Gen. et Spec. Stapb. p. 906. 

Two specimens ; found at Bibi or Nikko. 

MegarthruB corticalia^ n, sp. 

Latus, ferrugineus ; elytris pallidioribuB, late nigro-scriptiBy fortiter 
punctatis. 

Long. millim. 

Antennm very slender, the two basal joints stout, the apical 
joints infuscate. Thorax strongly transverse, suwbsoletely 
rugose-punctate, with a very deep channel on the middle, sides 
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wsaroely sintiate till near the hind angle, there obliquely nar> 
rowed, but acarcely excised. Elytra extremely coarsely 
punctured ; on the binder margin of each is a black mark, 
extending forwards and furcate, one branch nMrly attaining 
the lateral margin and the other nearly touching the suture. 
Male with the middle tibim strongly curved and the inner 
face of the hind tibia armed above the middle with a strong 
tooth. 

Oyayama, 12th March, 1881. 

Megarihrus toriptus, n. sp. 

Flavo-femigineus ; elytris fortitcr punotatis, ad apioem nigro- 
moculatis. 

Long, vix 2 miUim. 

Apparently closely allied to M. corttcalis, but smaller, and 
with the basal two joints of the antennae more slender and 
the black mark diffcniitly disposed on the elytra, the exten- 
sion of it forwards towards the outer margin being absent. 

Only two specimens have been procured ; they are no doubt 
males, the inner tibim being slender and slightly excised 
below the base and a little angulate ; the hind tibim are 
slender and simple. 

Y uyama and Chiuzenji ; two specimens. 

Subfam. OifdLiiirjB. 

Anthophagut aquatilit^ n. sp. 

Latos, subdopressns, niger, nitidus, palpis tarsisque rufesoenUbus ; 
antennis artioulo basali dilatato ; prothoraoe transverso, subtUiter 
ponctato. 

Long. 6-7 millim. 

Anteunm slender, very lung, basal joint elongate, much 
thicker than the others ; terminal joint of maxillary palpus 
very small. Head lai^e, as broad as the thorax, deeply de- 
pressed in front, and with a large, broad, deep impression on 
the middle of the vertex behind ; punctuation obsolete. 
Thoi^ very much narrower than the elytra, strongly trans- 
verse, much narrowed behind, hind angles rectangular, 
sharply defined, the surface rather finely and not <meply 
punctate, with an impresaiou on the middle in front. Elytra 
broad, more than twice as long as the thorax, rather coarsely, 
moderately closely punctured, shining. Legs slender ; tanai 
claws long and slender, without lubes. 

Captured plentifully under stones in the water at the edge 
of the lake at Hakoue in May 1880. 
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Antkophagus nnuatus, n. 8p« 

Nigerrimus, nitidns ; antonnis ad apioem tarsiuque rufescmtibus ; 
thoraoe transveraim oordato, fortitcr puuciato, unto basiu in medio 
improsso. 

Long. 5-6 millim. 

Antennae elongate, the ajiex and also the third joint red. 
Head only about half as broad as the thorax, impressed on 
the middle behind. Thorax much narrower than the elytra, 
strongly transverse, greatly rounded at the sides and sinuate 
iK’hind, the hind angles rectangular, the surface coarsely 
punctate, and with a very distinct impression or large fovea 
near the base on the middle. Elytra twice as long as the 
thorax, much narrowed at the shoulaers, shining black, rather 
coarsely and not closely punctured. 

Sapporo ; six examples. 

This species and the following one are allied to the Euro- 
pean A, plaffiatuH^ and could be placed quite naturally in the 
genus or submenus (reodr amicus^ whicli is characterized by 
the absence ot membranous appendages from the claws. 

Anihophagus caliginosuB^ n. sp. 

Niger, minuB latufl, evidenter pubescens, fortiter punctatua; pro- 
thoraoe cordate, medio subcanalioulato, ad basin depresao. 

Long. 5 millim. 

Head very much narrower than the thorax, the vertex 
broadly and deeply impressed. Thorax large, scarcely nar- 
rower than tlie elytra, greatly narrowed behind, very coarsely 
and deeply punctate, the base depressed, an indistinct depres- 
sion along the middle and an obscure fovea at tlie Dase. 
Elytra rather narrow, parallel, coarsely punctate. 
black, tarsi pitchy, front temora thick* 

Hiogo ; one specimen. 

Anihophagu$ Ustevoidesy n. sp. 

Piceus; antennis tibiis tarsisquo fusco-toHtacois, femoribus flavis; 

elytnB versus humcros plaga vaga rufosoente. 

Long. 4| millim. 

Antennm elongate, moderately stout, the basal joints more 
clear red than the others. Head small, narrower tlnan the 
thorax, surface uneven, coarsely punctate. Thorax small, 
much narrower than the elytra, transverw. much narrowed 
behind and sinuate at the sides : hind angles almost rectan- 
gular, coarsely and ratlier closely punctate, with a vague 
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depression in front of the base in the middle. Elytra nearlj 
twice as long as the thorax^ narrowed at the shoulders, 
coarsely sparingly punctate, shining, rather variable in colour, 
with a (lark triangular patch about the scutellum ; outside 
this reddish, and usually again darker towards the sides and 
apex, but the limitation of these colours is very variable. 
t1u'> side margins of the hind body arc sometimes yellow, 
Hakodate. 


Anthophagm aubtiUa^ n. sp. 

Eusoo-piceus ; capito thoracsoquo ferrugineis ; antenuis fusois, basi, 
palpis, pedibas elytrisquo rufis, his apic^m versus obsouratis ; sub- 
tiliter punctatus. 

Long. 5 uiillim. 

Antennae very slender. Palpi clear red, penultimate joint 
a good deal swollen, terminal joint minute. Head rather 
elongate and narrow, with two slender convergent impres- 
sions on the vertex. Thorax much narrower than the elytra, 
transverse, flat, the sides greatly rounded in front, gently 
sinuate behind^ hind angles rectangular, sharply marked, not 
depressed, surface quite obsoletely punctate, without channel 
or fovea. Elytra rather short, scarcely twice as long as the 
thorax, finely punctate and pubescent, not shining, i-eu, darker 
about the hina margin. 

Summit of Iwakisan ; two mutilated examples. 

This is a very peculiar species ; there are no lobes on the 
claws^ but it does not otherwise resemble the species of Oeo^- 
droTMcm, 


Lesteva crassipes^ n. sp. 

Nigra ; anteunis fusoo-rufis, podibus pioeis, femoribus basin versus 
rufis, palpis tarsisque tostaceis ; olytris fortiter punetatis. 

Long. 6 millim. 

Antennss very long, extremely slender, infuscate red, the 
terminal joints dilute red, not infuscate. Head narrow, 
deeply biimpressed. Thorax only about half as broad as the 
elytra, not quite so lone as broad, greatly rounded at the 
front ^gles, th^ce greatly narroweci behinJ, the narrowing 
being in an oblique line, not sinuate ; surface unimpresseo, 
obsoletely and not densely punctured. Elytra much broader 
from the shoulders to the apex, moderately coarsely and 
closely punctate, shining, with a distinct erect pubescence. 
Front and middle femora stout 
Pyayema and Yokohama, in May; three specimens* 

A distinct species, of similar appearance to those of Europe. 
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Lesteva plagiaia^ n. Bp. 

Fusco-nigra, nitida^ pube ereota vestita ; antennia, palpia pedibtwquo 
testaoeia ; olytria singulis basin versus plus minusve vago rufo- 
plagiatis. 

Long. 4 tnillim. 

Antenosd moderately long, slightly thicker towards the 
extremity. Head a little narrower than the thorax, l^horax 
small, only about half as broad as the elytra, broadly but 
feebly biimpressed on the middle, distinctly but rather 
sparingly punctate, shining. Elytra sparingly, rather coarsely 
punctate, shining. Legs clear yellow. 

Yokohama, Oyayania, and Miyanoshita. 

This is extremely different in punctuation from L. fane* 
strata^ which is similarly coloured ; it has a greater resem- 
blance in appearance to Anthophagus lestevoides^ but the struc- 
ture of the palpi in tlie two insects is very different. 


Amphtchroum dehile^ n. sp. 

Angustuin, subdopressutn, picoum ; capito abdomineque nigris ; 
antennis, pedibus elytrisquo flavis ; prothoraoo transverso, sub- 
IfiBvigato. 

Long. 4 millim. 

Antennae setose, penultimate ioint quite as long as broad. 
Head exserted, slenaer. narrowed but not at all constricted 
behind the eyes, widen are prominent and placed much in 
front of the thoracic margin ; finely punctate, very deeply 
biimpressed between tlie eyes. Thorax transverse, piceous 
black, with the margins more dilate, the sides gently rounded, 
the hind angles also round^, the suiface shining, impuuctate. 

Elytra lone, narrow, twice as long as the worax, rather 
closely and finely punctate, with a few fine exserted setss 
arranged serially. Legs slender, middle tibi® strongly spined, 
hind tarsi very slender, terminal joint nearly as long as the 
four preceding*together ; gen® not margined. 

Yokohama, 4th Feb. 1881 ; three specimens. 

This is scarcely congeneric with the European A. canaUcw^ 
latwriy but may probably be more nearly allied to some of 
Californian forms at present referred to this genus. A • 
hundum^ Lee., is nearer to it than any other species 1 possess. 


Ohphrmn vicinmi^ n. sp. 

Bubdepressum, piceiun, oapite pectoreque nigrioantibns ; elytrorum 
marginibus, antennis pedibusque testaceis j fortater punotatus ; 
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prothoraoe traaairersoi anguUa poiterioribiui obtaais hand rotoa* 

datifl. 

Long 4| miUim. 

Antennie rather long and alender, slightly thicker exter- 
nally ; penultimate joint longer than broad ; palpi yellow. 
Head sparingly and distinctly but not coarsely punctured. 
Thorax about twice as broad as long, a good deal narrower 
than the elytra, nearly truncate in front, gently rounded at 
the sides in front, and narrowed behind, somewhat coarsely 
and sparingly punctured. Elytra about twice as long as the 
thorax, coarsely punctate. 

Iwaxiaan : mur specimens. 

Closely allied to 0. aimplex^ but larger, darker in colour, 
more coarsely punctured, and with all the angles of the thorax 
less rounded. 

Trigonodemua lebioidea. 

Arimimeha lebioidea, Kr. Peuteche ent. Zeitschr. 1887, p. 105. 

Oyayama and Nikko, in June. Occurs in large fungi on 
trees. 

1 am indebted to Dr. Horn for pointing out to me that this 
insect is probably congeneric with the very rare North- 
American 2\ airiatusy Lee. Kraatz, when he described 
Arimimeluay placed it in the family Silphid®, thinking it 
allied to Pteroloma. The Japanese insect is very rare, so 
that 1 have not at ntv disposal a specimen for dissection ; but 
I see no reason for doubting that the position near Lathri^ 
memm assigned to Trigonodemua by the North- American 
entomologists is correct. At any rate the Japanese insect is 
but remotely related to Pterol^a, Whether the Japanese 
and Nortli-American insects are strictly congeneric there is 
some doubt, as the species from tlie latter region is unknown 
to me and Leconte’s characters for the genus are very brief : 
the only discrepancy I notice between those characters ana 
the Japanese insect is that in the latter the middle tibi® are 
almost entirely unarmed. 

Eudac^ n^lua, 

JBudeetm QirauditVax, ruMmj Wsise, Deutsche ent Zeitschr. 1677, 
p. 90 $ Sharp, Ent. Month. Mag. xxni. p. 309. 

Nagasaki, 26th March, 1881 ; a single example. 

Omalium ouriallumy n« sp. 

Breve, oonvexuin, nitidain, testaeoum, glabmm, fortiierpunctatum ; 

antennis orasaiusoulis. 

Long. 8 milUm. 
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Antennee stoat, thtoker towards tie foutlih 

minute, fifth to tenth each transverse, the last of them strdnj^y 
so. Head only about half as broad as the thorax, Sparingly 
punctate. Thorax strongly transverse, being twice as broad 
as long, very convex transversely, rounded at the sides and 
narrowed in front, hind angles completely rounded, surface 
coarsely, rather sparingly punctate, unimpresned. Elytra 
convex, twice as long as the thorax, somewhat coarsely, 
moderately closely punctate. Hind body very broad and 
short, much curved at the sides, lateral margins oroad. Legs 
slender, middle tlbiaj very feebly spinose externally ; terminal 
joint of hind tarsus much shorter than the four preceding 
together. 

Miyanoahita; in the flowers of Edgworihia ehryaanthia^ 
19th March, 1880. 

This insect will not enter into any of the subgenera of 
Omaltuniy and will perhaps form a distinct subgenus or genus 
connecting Omaltum and Lathrimamm. 


Omaltum mponense^ n. sp. 

Rufum, capito nigrioante, subnitidum, fortiter rugoso-punctatum ; 

thoraoe insequaii. 

Long. 3^ millim. 

AntennflB stout, entirely red, very little thicker externally. 
Head black, shining, coarsely punctate, very deeply biim«* 
pressed. Thorax strongly transverse, much narrower than 
the elytra, nearly straight at the sides, surface coarsely puno>> 
tate and very uneven, being impressed on each side and 
having two large, very deep depressions on the middle. 
Elytra more than twice as long as the thorax, light red, very 
densely and deeply, rugosely punctured. 

Kashi wagi, 23rd June, 1881 ; one specimen. 

A very distinct species allied to 0. aqftentrumu^ Th., and 
0, ntgrwepay Kies. 


Omalium n. sp. 

Angustulum, sub<^re 0 fium, nitidum, ni^nun ; elytris fuscis, anten'^ 
narum basi pedibusque testaoeis ; forUter baud dense punctatum ; 
proflioraoe minus fortiter transverso, dorso late obsolete hiiin* 
presso. 

Long. 2 millim. 

Antennas much stouter externally, fourth and fifth ^inta 
small, sixth slightly transverse, tenth strongly so. Head 
black, shining, sparingly punctate. Thorax a little narrower 
than the elytra, nearly straight at the sides, black, shining, 
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imi only biifBpireijfaedi m fW tiii4cB«« 
Elytra nearly twiee as long as the thorUi coiixsdy} meie* 
rately closely punctate* 

Hitoyoshi, oth May. 1881 ; one s^imen. 

An obscure Uttle Umaltum alllea to 0* Japontcum^ but 
much smaller, differently coloured, and more sparingly punch- 
late. 

Omalium tenue^ 

liomalum tmm, I)oiit»cbe ent. Zoiterhr. 1877, p 95. 

This apparently has not been met with by Mr. Lewis j it 
was iounu at llagi by Hiller. 

Omalium datWo, n. sp. 

Sab elongatum, Bubparallolum, rufescouB , oapito elytroromque 
apioe mgncantibuB ; olytris seriaiitn (lat fortiter puuetaUs. 

Long. 4 millim. 

Antennae red, fifth joint considerably broader than tho 
fourth, fifth to tenth similar to one another in width, each 
slightly transverse. Head broad and short, in front biim« 
pressed ; on tlie vertex there is a curved elevation between 
the ocelli. Thorax nearly as broad as the elytra, narrowed 
behind, moderately closely and finely punctate, somewhat 
shining, not impressed, but bipunctate close to the front mar- 
gin. Elytra yellowish red, shining, the suture narrowly, 
the hind margin broadly, infuacate, soriato-puuctatc in a very 
distinct inaniier, 

Yuyaraa, 10th May, 1881 ; one specimen. 

A very distinct species of the Xylodromus gioup. 

Omalium denitcolle, n. sp. 

Denso punotatum, dense subtiliter pubesoons, porum nitidum, jfhsoo- 
piocum j antonnarum basi, prothoraois laterihus, el^trorum lizteis 
duabuB obliquis podibuaquo rufis; prothoraoe lateiibus obtuse 
bidenticttlatis. 

Long, vix 3 millim. 

AntenoBB moderately long, pubescent, five basal joints red, 
the following six darker and also stouter* Head blackish, 
densely, rather coarsely punctured, Thorax strongly trans- 
verse, quite twice as bcomd as long, densely punctate, the 
disk very obsoletely biimpressed, each side margin bearing 
two prominences on the middle, the anterior very small, the 
next larger. Elytra about twice as long as the thorax, 
densely, rather coarsely punctate, each with a red oblique 
m^k, proceeding from the shoulder towards the suture. Male 
with the lower half of the inner face of the' hind tibia rather 
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deeply excised and the hind margin of the penultimate and 
antepenultimate ventral plates each armed on each side of 
the middle with a very prominent tubercle. 

Miyanoshita and Nagasaki in winter ; several examples. 

I am not acquainted with any species allied to this. 

Anthobium minutum ? 

Siipha minutaj Fabr. Ent Syat. L pt. 2, p. 254. 

Nikko ; one specimen. 

The example is a male, and until the other sex has been 
found it is not certain that this is really the same as our 
common European species. 

Anthobium pollens^ n. sp. 

Nigrum ; antennarum basi pedibusque testaoeis ; capite thoraceque 
subopacis, subtiliter punotatis ; elytris nitidis, elongatis, fortius 
punctatis. 

Long. 3 millim. 

Antenncc with the basal four joints yellow, the others fus- 
cous, fifth joint much broader than the fourth, fifth to tenth 
joints differing very little from one another, each about as 
long as broad. Thorax rather large, nearly as broad as the 
elytra, nearly twice as broad as long; surface very dull, 
smooth, but finely and regularly punctured. Elytra twice as 
long as the thorax, nearly truncate behind, closely and rather 
coarsely punctured, shining. 

Kiga and Suyana, May 1880 ; two specimens. 

This insect is larger than A. minuium and has a larger 
thorax and much larger fifth joint to the antennse. The two 
individuals are probably of the female sex. 

Anthobium parallelum^ n. sp. 

Angustum, subparallelum, bnumeum (mans abdomine nigro) ; anten^* 
nis, pedibus elytrisque testacels illarum apioe nigro; thoraoe 
elytrisquo omnium subtilissime pubesoentibus. 

Long. 21 millim. 

Antennse slender, scarcely tliicker from the base till the 
seventh joint, which is slightly broader than the sixth, penuU 
timate joints feebly transverse. I'horax about as broad as 
the elytra, strongly transverse, about twice as broad as loug^ 
very anil, very minutely punctate. Elytra twice as long as 
the thorax, densely and rather finely punctate, apices simiUr 
in the sexes, truncate. 

Miyanoshita ; a good series. 

This little insect is narrower and more parallel than most 
of its congeners. 
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LVn.— On Bumrjliea' Enemi«a. By SYDNEY B. J. 
Skbetohly, F.G.S., M.A.I. 


I. Introduction. 

The followring notes are the result of observations in the 
forests of British North Borneo. The/ were written in the 
jangle with the butterflies about me, and, I think, throw a 
little new light on the questions of protective resemblance 
and mimicr/, especially in relation to hereditary memory. 

Mr. B. Pryor, in his notes on the Rhopalooera of 
British North Borneo, casts a doubt on certain points con- 
nected with the theory of mimicry, stating that during twenty 
years’ collecting in the far oast he never saw a butterfly taken 
by a bird *. Discussing this question with him in England 
and Borneo 1 was led to study the matter more particularly, 
and as my work takes me for months at a time into the virgin 
forest, my opportunities have been unusually great. 

My references must be few, as my library is necessarily 
very small ; Wt this is hardly a drawback, since the observa- 
tions are original, and there has already been quite enough 
theorizing from published data. The literature of the subject 
ia, however, quite familiar to me. 


II. The Evidence as it exists. 

That mimicry does exist probably no one has ever doubted 
since Bates first called attention to the phenonaena. The 
explanation, too, proffered at the time, that edible spates 
copied nauseous morsels, was so simple, so full, so entirely 
explanatory that, like Darwin’s theory of coral-reefs, it 
seemed unassailable. Indeed, so strong was this feeling^ that 
few naturalists ever seem to have looked for facts to suppert it. 

Yet how meagre the evidence is I Surely if birds are in 
the habit of eating butterflies as a staple article of food, the 
fact worfd be patent to every ornithologist and entomologist, 
to eveiyono who delights in the beauties of nature. Su^ is 
not the case, and even Distant, in his * Rhopalooera 
Malayana ’ t> can only cite a few isolated oases. That some 
birds iirequently, and others oocasionatly, devour butterflies 
is certain. But these are rare exceptions, and not the rule. 

Mr. Pryer’s remark has been parallelled by Mr. Scudder, 

* Ann. A Mag. Nat. Hist. Jan. 1687 , p. 44. 
t P. IC®. 

Mag, N, Hist. Ser. 6. VoU iii. 
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and after thirty yearfl’ observation of insects and birds in 
Europe, Asia, Africa, and America I can confidently assert 
that T have never yet seen a bird take a butterfly. Once I 
saw a black-headed bunting in Wicken Fen snap up a Cath* 
mm'pha domtnula (a moth) and immediately drop it, and on 
mentioning the case to Wallace he was struck with its rarity 
and asked me to record it. The other day I saw a small 
Trogon dart at a Terias unsuccessfully ; but these are the 
only approaches to the capture of butterflies that have ever 
come under ray notice. 

I venture to think there is an explanation of this curious 
apparent anomaly. 

III. Protective Resernblance and Mimicry. 

Wallace first saw that there were two distinct though allied 
classes of phenomena often even now confounded together. 
These he termed protective resemblance and mimicry. Under 
the former head he classes such cases as leaf-insects, leaf- 
butterflies, sand-eoloured dcaert-insccts and birds, the tiger’s 
stripes, the leo]>ard’8 spots, and the thousand otlier cases in 
which concealment is effected by assimilating the colouring 
to the environment* Under the latter he groups all the cases 
in which one insect mimics another. 

This distinction, though often lost sight of, has perhaps a 
deeper meaning than was foreseen, as will presently be shown. 

1 wish for my argument to emphasize this great distinction 
and to remind the reader that protective resemblance copies 
Btationary objects, mimicry simulates moving ones. 

IV. New Reasons in favour of the Theory of Protection* 

Apart from the indisputable fact that butterflies do mimic 
other insects, leaves, the bark of trees, the ground, and what 
not, there aie one or two facts that I may add to the great 
^tock of speculative evolution. 

One is the great shyness of butterflies. The least move- 
ment startles them : some fly right away, others (especially 
forest species) rapidly conceal themselves. Is it not reason-* 
able to suppose they show fear because they are afraid qf 
something f The shyness of other animals is due to tear, ana 
why not that of butterflies ? It is a fear, too, of something 
that moves, for they will come all round and even settle on 
you if you are quite still, as I have experienced with several 
species of Blues,” with Pemilio sarmdon and its allies, and 
even with the swift-flying Uuretis. It is not n fear of neing 



Mr« S* B. J. Skertchly on Suiterjlies* £^mn{ 0 $. 47^ 

trodden upon or knocked, for high-flying apeciea are just as 
shy. 

Again, many butterflies can dodge a moving danger. 
I do not mean simply get out of the way — anything can do 
that — but really dodge, with a sudden upward, downward, or 
sideway motion, I do not know any English species clever 
in this direction ; but here in Borneo many species of Papilio^ 
Catopailiaj Appia$^ Udaiana^ &c, will dodge a net-stroke with 
exasperating facility. 

Similar dodging- powers pertain to many Erycinidse while^ 
at rest. It is almost impossible to catch an Abisara, for 
instance, while at rest: strike downwards, and they arop; 
strike upwards, and tliey bolt ; sideways, and away they go. 

It has been urged that butterflies arc very near-sighted, for 
they have been seen bumping up a wall, as if they could not 
see the top and did not know how liigh to fly to get over. 
But no one can watch great Ueatiaama Ornithopteraa sailing 
among the trees unscathed, or fragile many-tailed Biduandaa 
flitting unharmed through the undergrowth, without being 
sure they can at least avoid obstacles. 

Another argument can be based upon protective resem- 
blance. It is far more common than mimicry^ and it would 
be hardly too much to say that it is nearly universal among 
butterflies, and would be more readily noticed if wm were more 
in tlie habit of watching inserts than catching them. Even 
the most vividly coloured insects are often fierfectly protected 
when at rest, I have watched, for instance, the silver- 
sploshed Argynnis lathonia near Florence pitch with folded 
wings among the stones, and not a trace of glittering be- 
trayed it. 

This protection is nearly always confined to the under 
surface, and generally to the hind wing and tip of the fore 
wing — a fact tlie significance of which will shortly appear, A 
butterfly at rest w ith folded wings only exposes the tip of the 
fore wing, and if the under surface is too glaringly coloured, 
as in our^ngUsh Orange-tip (A. cardaminea)^ its brilliancy is 
subdued by a dark tip. It is singular how obscure metiulic 
colours appear when a butterfly is at rest. Thus the Bornean 
Abiaaras have vivid metallic blue streaks on the under sur- 
face of the hind wing j yet tliey are very difficult to see 
when pitched. 

Another well-known means of protectiou exists in those 
insects whose bodies are replete with a strong-smelling, 
nauseous, generally oily, yellow secretion. This is generally, 
if not always, accompanied by great vitality. The wings are 
generally long and pointed and the bodies of a peculiar shape, 

83 * 
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Every En^lieh entomologist has noticed similar traits among 
moths, as in the Burnets {Zygoma) y the Cinnabar {Euchelia 
jacolma)y the Currant {Ahrnxaa aroasulariata). They are all 
nauseous and all very hard to kill. Among butterflies this is 
well marked in the genus DanaiSy and their strong vitality I 
have tested in Southern Europe, Northeni Africa, the Straits 
Settlements, Borneo, the Celebes, and the Moluccas. I be- 
lieve that a nauseous secretion and strong vitality always 
go together. 

Strong vitality, again, is often correlated with long wings, 
but not with all long-wingod buttei’flies. It occurs m Ornu 
thopteray Heatiay Idea^ Ideopsisy Euplmay and Danaisy but not 
in Neptta and Aihyma. Danais possesses both round and 
long-winged species. 

These may be explained ” as correlation, but to me that 
is only an evolutionary shibboleth for ‘‘ it t>, but we don’t 
know why,” 

None of these specially protected forms avoid publicity. 
They flap along, quickly or slowly^ but always with a jaunty 

look at me ” sort of air, ^uite different from such rouna- 
winged creatures as PaptUoy Charaxeay Thaumanieay or 
Metanitia* Surely we see here what might be termed osten- 
tatious protection! 

Contrast these cases with low-flying butterflies like our 
English Browms, the Bornean Ypihima and Myoaleata. They 
flit along, suddenly pitch, close their wings, and are invisible. 
Often they creep down among grass-roots, and I have seen 
Ypihima hide under stones. ^ with the “ Blues ” end 

rurples ” out here. They flash in the sunshine or forest 
shade like rapidly revolving blue lamps. They muai be 
seen, or the lovers would never meet ; out it would take an 
active bird, as it does a dexterous naturalist, to catch one^ 
When they pitch, down goes the upper wi^, and only the 
knife-edgea lower wing and tip of upper wing are exposed, 
and a sharp eye alone can see Ihem. All these forms are 
easily killed, and they are undoubtedly protected. 

Collating these data, the following inferences seem legiti- 
mate;— 

1, The almost universal shyness of butterflies indioatee 
fear. 


2. The way that shyness is expressed show* fear of 
moving objects. 
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Mcreting a nanaeooa fluid, (c) that other butta^ies 
noticed this immunity, (d) that they copied it. 

4. It would be of comparatively little use to an insect to 
be unpalatable if the insect were killed in being tasted. 
Hence these forms have very strong vitality. 

6. Protective resemblance being almost universal shows 
a strong sense of danger. 

6. Being generally confined to the under surface it 
ensures protection during the period of rest. In this 
it differs radically from mimicry. 


V. Mimtcry'a Baison d’fitre. 

Mimiciy we have suggested is a protection against foes 
which attack butterflies upon the wing. I take it that the 
amount of danger may be measured by the pains taken to 
avoid it. C>n this pnnciple butterflies are in much greater 
peril when resting than when on the wing; otherwise 
mimicry would be as common as protective resemblance. 

The only foes worthy of such efforts as are displayed in 
mimiciy are birds. Lizards, snakes, and monkeys may occa- 
sionally snatch a butterfly, but birds must always have been 
the chief foes. Yet we have seen that butterfly-eating birds 
form a veiy small minority both in species and individuals in 
the avifauna of the world. 

Insectivorous birds vary much in their habits. At one end 
of the scale the woodpewers and creepers fish insects out of 
holes, at the other end swallows and swifts catch all their food 
upon the wing. Between these tits hunt over branches, 
Warblers flit among the leaves, flycatchers make short darts 
at pming flies. Moreover, birds are oapablo of profound 
mooifleation of structure and habit, as in the case of swifts 
transformed into humming-birds. 

Now I suggest that, os shyness and mimicry are proofii of 
a sense of danger from moving foes, and as the effort so dis- 
played is dispoportionate to the danger <w ewuiinff at preamtf 
it may be mat fonnerly butterfly-catching birds were more 
plentiltal than now ; in other words, that shyness and mimiciy 
are habits acquired long since which have survived flie neces- 
sity that gave them biitb. ^ 

This supposes a change to the habits of many inseotiyorous 
birds. Such a change may have been assisted by the obvious 
fimt that a butterfly, looked upon as food- is so much more 
chaff than grain— ms edible body so 8m&ll> his unnutritioos 
wings so large. He most be troublesome to catch, very un- 
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satisfactory to a hungry healthy bird when caught. Dragon-- 
flies enjoy similar safety for like reasons. 

VI. 2^e Eaison d’fitre of Protective Resemhhnoe* 

Applying the law that the amount of afjprchended danger 
is measurable by the efforts taken to avoid it to protective 
resemblance, and remembering the almost universality of 

E rotective resemblance, the conclusion is forced upon us that 
utterflies when at rest are or were in far greater danger than 
when on the wing. At first sight this seems axiomatic, since 
it is clear that more foes are capable of capturing a sleeping 
than a flying prey. But when we see how comparatively 
rare mimicry is, and how almost universal protective resem- 
blance is, it is hard to escape the conclusion that if, as sug- 
gested, the one refers to dangers almost past, the other has 
refeience to dangers coeval with butterfly life and imminent 
up to tlje present time. We must remember that a collection 
of proved mimetic forma (many are spurious) can be got into 
a cabinet — a collection of protected forms requires a museum. 
1 wish instead of reading this argument, for it reads feeble, 
entomologists could be with me here day after day, month 
after month, with all the wealth of tropic forms about me, to 
realize the great Jact that one looks upon a new case of 
mimicry as a prize, but that a non-protected-resemblance 
species is a greater prize still. 

Butterflies rest by day partly, by night always. All 
butterflies rest a little by day, while they suck flowers or 
leaves, for in Borneo more butterflies rest on leaves than 
flowers and many loaves are aromatic. For instauce, most 
species of Nacaduba^ Tajura^ Poritia (Blues), and even 
Apias (Whites) live upon leaves and are rarely seen at 
flowers. Other butterflies are crepuscular, like Metanitu and. 
Thanmantu^ and these rest nearly all day. Hence most of a 
bnttcifly’s life is spent resting. Even if foes were as expert 
(as swallows arc with flies) in capturing flying as resting 
insects, most would bo killed while at rest. But while only 
birds can catch flying butterflies, birds, lizards, ants, and 
beetles can capture them when at rest. 

The necessity for good protection while at rest is therefore 
peat, and hence we see protective resemblance so common ; 
hence we see it almost exclusively applied to the under sur- 
face — the exposed surface in a state of repose. 

The struggle for existence in Borneo is glaringly apparent. 
The countiy is warm, moist, with perpetual summer. Insect- 
and plant-life thrive to a degree not realizable at home and 
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competition ia very severe. All sorts of insects — ^beetles, 
beea, flies, and what not — are being perpetually thinned out by 
insectivorous mammals, birds, lizards, frogs, wasps, and ants. 
One often wonders how any escape, and few would unless all 
(Sorts of protective schemes had been adopted to cope with the 
destroying hosts. Hence the leaf- and stick-insects, hence 
the universal protection of tropical larvee. The struggle for 
existence is no theoretical explanation in Borneo, but a patent 
cruel fact. Turn the ants loose over England and the British 
insect-fauna would be destroyed in a year. 

Yet 1 never saw ants touch a living butterfly. Dead ones, 
as every collector knows but too well, fall a prey to the pests 
in an incredibly short time, and there is no doubt living ones 
are eaually palatable if they could he ohtained. Protective 
resemblance i believe alone saves butterflies from extermina- 
tion by ants — they do not recognize their food when it is at 
rest. Butterflies when reposing hide very carefully ; but one 
cannot believe they can select places inaccessible to ants. 
Yet it is certain but few fall a prey to ants, or the wings of 
the victims would be much more plentifully found. Some of 
the small Blues occasionally hide under stones, and I have 
now and then found the wings, which seemed to be the 
remains of ants’ depredations. 1 confess tliat though this 
seems to be the fact, its explanation is diflicult. The resem- 
blance of a butterfly to a leaf or stone may well be a protec- 
tion in the daytime, but in the long dark equatorial nights it 
would not seem to mattfer much whether the butterfly were 
so protected or not, especially as know that ants nave a 
keen sense of smell. One would have thought the night- 
marauders would have hunted by scent and not by sight ; but^ 
they do not — at least they do not succeed with butterflies to 
any great extent. I have watched anta both day and ui^ht, 
and our Borneo species seem always to prefer deM or dymg 
prey — centipedes, millipedes, scorpions, defunct or moribund, 
may be seen carried off in triumph, but a butterfly or moth, 
or any really alive tod kicking creature, never. 

We have no foraging Sksitom here, nor anything like them ; 
but Belt, though be enumerates all kinds of other creatures 
turned out and slain by the ant annies in America, does not 
mention butterflies, but he does record the case of a leaf-locust 
that stood steck still amidst the foragers, who utterly failed to 
recognize him Ss meat. This is a Mod case in point, for 
Eoitone have poorly developed eyes and might be expected to 
hunt by scen^ whereas we have a ctear case of them failing 
to recognize a protected insect 

My attention was directed by my son, E. F. Skertchly, to 
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Bome peculiar mutilations of the wings of bntterfliesi which 
hare led ns to think that perhaps lizards and small insCotivo^ 
rous mammals are to be added So the list of foes, and that 
they are more successful than ants. It is not unnaual to 
capture butterflies which have both hind wings mutilated iit 
the same manner, as if a piece had been bitten out We first 
noticed it in the crepuscular species Melanitis teda 5 a'Ud I 
find that Distant figures a specimen of Panchala apidantut said 
by its captor to have been bitten by a bird, but no details are 
given Since then we have found this not uncommon, and 
a list is appended of the species in which it has been noticed. 
Of course these specimens represent only a few of those which 
escape, but they are sufficiently numerous to show that the 
phenomenon is not accidental. 

Melanitia leda and Amaihuaia phidxppua are crepuscular 
and lie hid nearly all day and all night ; hence they may be 
bitten by birds in the daytime, but I do not think it likely. 
The Satyrinie, like MycaUaia and YjHhima^ fly low, never 
rising more than 4 feet above ground, and they nide by night 
in the grassaa well as by day in dull and rainy weather. Papilio 
aarpedon is a very swift flier, with a habit of settling in com- 
pact flocks on damp sand, and it is highly unlikely that they are 
ever molested by day. Heatia seldom settles oy day, is one 
of the earliest on the wing end the latest to retire. It cer- 
tainly does not feai* birds, tor it never flies quickly nor attempts 
concealment. Here, then, we find examples of butterflies of 
the most diverse habits all subject to similar mutilation. 

The conclusion seems inevitable; butterflies are bitten 
chiefly by night, when they are most defenceless. Both hind 
wings are bitten symmetrically, so that when the wings are 
folded as in repose the mutilations correspond. Pro^tive 
resemblance seems to be the only mode of ensuring safety 
during sleep. 

The only creatures that appear likely to hunt sleeping 
butterflies are lizards and perhaps some of the small insecti- 
vorous mammals. Lizards are enthusiastic moth-hunters, 
and my son has seen a little house-lizard capture one. 

It will be noticed that no examples of the Erycinidie or 
LyceenidfB are recorded, I have not yet seen one of the latter 
mutilated that 1 could be sure of. So many are delicately 
tailefl and get so damaged by the net that it is difficult to 
make certain on this point. I think they are mutilated. I 
know as yet no case of a mutilated species of the Hesperiidte. 

It will be noticed that species protected by nauseous secret 
tions do not escape. Heatia and Euplcaa are cases in point. 
A mutilated Danaia I have not seen. 

Bljpp. MtUsyaiui; p. 278, 
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In point of niunbeiB the Satjrrs Buffer mosti lui might haire 
been expected. It is quite common to 6nd JUolcmMo muti- 
lated. 

We hope to gather more information on this point and axe 
about to experiment with freshly killed protected species to 
see if ants can find them when they are placed in a suitable 
position for protection to act. 


List of Species observed with Mutikuions* 


He^iia lynceuB. 

louconoo. 

Ideojfwia daoB. 
Ktiploea midamus. 
JMelanitis loda. 

— kmone. 
Mycalaids auapita. 

miucuB. 

Ypthimii pandocaa 
iasciata. 


NYMPHALtPuB. 

Amathusia phidlppus. 
IHBcopliara celinae. 
Tbaiuuantia locipor. 
Junouia atlites. 
Eutbalia derma et Bpp. 
Tanaeda) spp. 
Partbencis gambrisiiia 
Cteocbroa calypao. 
,«p. 


PapUio niemiion. 
earpedon 


PAPlUONtPJS. 

PapUio agamemuon. 
demdion. 


VII. Conclusions, 

The conclusions to be drawn from these observations are: — 

1. Mimicry is a protection from foes which attack butter- 
flies on the wing. 

2. Protective resemblance is a protection from foes which 
hunt sleeping prey. 

d« Mimicry was a protection from birds. 

4. Birds seldom attack butterflies now^ but butterfly- 
catching birds were formerly more plentiful. 

d. The comparative rarity of mimicry shows the daziger 
to have b^n <rf rdUtivel^ short duration. 

6. The shyness of butterflies is further proof of danger. 
It is now probablv on inherited iqstinct 

7. Proactive resemolonoe is almost universal. 

8. It is a protection during^ the sleeping-hours# 

9# Ants sddom capture linng bultermes. 

10. The symmetrical mutilaucms of butterflies points to 
lizards and TOihaps smalt insectivorous mammala as 
the foes which hunt for sleeping butterflies# 

11. The amount of danger feared is measurable by the 
efforts made to avoid it. 
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LVIII . — CharacterB of a new Genm and Species of 
Cicindeliite. By (5hakles O. Waterhouse. 

Among some ineecta from South Brazil which recentlj^ came 
under my notice were two male examples of a Oicindelid 
allied to Oxycheila and RaminagrobiSy but which differ from 
both those genera in the form of the labrurn and mandibles \ 
these latter are quite unlike tiiose of any Oicindelid with 
which 1 am acquainted and remind one of some species of 
Lucanidm. 


COPHOONATHUS. 

General characters of Ox^ychcila^ Central tooth of tlie 
mentum equilatcrally triangular, very acute at jits apex. 
Labial palpi very slender, the basal joint extending a little 
beyond the central tooth, the second Joint only a little shorter 
than the first, the fourth joint a little widened at its apex, 
ratlier shorter tbran the third. Labrurn scarcely longer than 
broad, triangular, denticulate near the apex. Maxillary 
palpi with tlie fourth joint a little shorter than the third. 
Mandibles strong and thick, flattened, curved, with two obtuse 
approximate teeth near the apex. Thorax, as compared wdth 
that of Oxycheila iristisy broad, constrictecl at its base. The 
anterior tarsi in the male with the three basal joints dilated. 
Wings present. 


CophognaiJms opaoipennis. 

Niger ; capito thoracoque nitidis ; antennis axtieuUs testa** 

ceis ; elytris opacis, basi punctatis, ad apicem emarginatis. 

Long. 12 lin. 

Hah, Sfio Paulo, South Brazil. 

This interesting species has somewhat tlie appearance of 
Oxycheila tristisy but the small labrurn and blunt mandibles 
are quite different. The eyes are relatively smaller. The 
thorax is shorter and broader, shining, strongly constricted at 
the base, widi a deep lunate impression on disk a little in 
front of the middle, and with the basal transverse impression 
strongly marked. The elytra are a little shorter, dull, with 
some not very strong punctures at the base, a few of which 
are asperate ; the apex narrowly truncate (or slightly emar- 
ipnate), the outer angle of the truncature slightly dentiform* 
Labrurn, mandibles, and tarsi obscurely pitchy* 
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LIX* — Borne Bemarks on the Genu$ Tapho 2 oa 8 « 

By Fk. Sav. Montioelli, 

In 1886 I proposed the name of T. perforatusy rar* aeea- 
hensisy for a Bpecimen of bat collected by the late Prof. 
G. B. Licata in Buia (Aeaab)*. I have now had the oppor- 
tunity of comparing my specimen with all the other species of 
Taphozom existing in the collection of the British Museum 
(Natural llistoiy), and I have come to the conclusion that 
it IS identical with T, nudiveniriSy Cretzschmar, Unfor- 
tunately I liad not seen this species when I desoril>ed my 
variety, and 1 only liad before me Mr. Itobson’st synopsis of 
tlie subgenera and species, by which I was led astray, as it 
appears to me to be based on characters of considerable varia- 
bility, 

Dobson divides the genus Taphozom into two subgenera 
easily to be recognized. The fiist subgenus [Taphozom) is 
characterized by the presence of a radio-metacarpal pouch 
and by its scarcely grooved lower lip. The second subgenus 
[Taphonycteria) is characterized by the absence of the radio- 
metacarpal pouch and by the lower lip being divided in the 
centre of its upper surface and in, front by a deep narrow 
groove. The first subgenus he divided into the Taptwzoi with 
radio-metacarpal pouch well developed ( T, melanopogony T. 
Theobaldiy T. amtralisy T, j^erforatmy 1\ longimanuBy 1\ 
mauritianm) and those with it small (21 nudwentris). But 
this character of the greater or less development of the pouch is 
very uncci tain, as I have observed in examining all the species 
of this fiist group of the genus, and induced me to assign iny 
specimen to the first section, especially as the other charac- 
ter assigned by Dobson to nudtventria (the length of the 
forearm} did not agree with it. 

1 think 1 have found while examining the different species 
another character more constant, which enables the mem- 
bers of the two sections of the subgenus Taphozom to be easily 
recognized. This character is the size of the feet — the feet 
of the Taphozoi of the first section being small and those 
of Ac apedea of the second very large. From my obser- 
vations i think that the Synopsis of the species of the genus 
Tophozom might be modified as follows 

* Ann. Aco. O. Coats d. AWirsatl Nstorslisti, Era iil voL i. (1686) : 
Bull. Boo. Afiiosns dTtslis, Anno hr. ieeo, Iv. (1 w). 

t Cat. of Oliiropters Brit. Mus. p. 376. 
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Sabgenua TAPHosotrB. 

Hadio-metaoarpal pouch distinct; lower lip scitroely grooved. 

A. Feet very large (17-19 milltm.); radio- 

metacarpal pouch generaUy small ; fore- 
arm 72-75 millim. ; feet with cushions; 

tragus with a distinct lobule at the base. 1. T, nudfPtmins, Cretssoh* 

B. Feet small (11-15 millim.); radlo-meta- 

carpal pou^ well develoi^ 

1. N^ular sac ; no cushions on the feet 
a, lMur$ very large ; extremity of toil not 

thickened ; forearm 7S millim., feet 

15 miUlm 2. T. Theobaldi, Dobson. 

h. Ears moderate; oxtremi^ of tail 
thickened; forearm 69-t{4 millim., 

feet 12-15 miUim 8, F, melanopoffoft, Temm. 

2. Qular sac present, at least in males ; feet 

with or without cushions, 
a. Gular sac present in males, rudimen- 
tary or absent in females; throat 
hfdry beneath ; feet without cushions; 
inner margin of the ears papillate. 
a. Gular sac rudimentary in females ; 
outer margia of the tra^s round- 
ed; forearm 65-60 mulim., feet 

1 1- 13 mlUim 4. T» arntraliHf Gould. 

/3. Gular sac absent in females ; outer 

margin of the tragus truncated; 
forearm 61-63 miUim., feet 11-12 

millim 6. T, jmforatwi^ Geoff. 

h. Gular sac present in males, rudimen- 
tary in females; throat naked be- 
neath; feet with cushions; inner 
margin of the ears not papillate, 
a. Tragus fdender, outer m^in trun- 
cated; a dMinct lobule at the 
base ; farearm 61-63 mllUm., feet 

12- 13 millim.; fur above dark 

brown, beneath paler 6* T, nrnuntimutf Geolf. 

fi. Tragus moderate, outer maigin 
rounded, without distinct lobule 
at the base ; forearm 59-68 mil- 
lim.y feet 11-124 millim.; Air 
above and beneath varying from 

reddish brown to black 7. T. hnffimanwtf Hsrdw. 


Subgenus TAmornrcnmis. 

No radio-metacarpal pouch; lower Hp divided in the centm of its 
upper sur&oe and in front hv a deep narrow groove; inner macgin of 
the ears not papillate; feet without ou^dons. 

A. Feet large (26-22 millim.); ^ar sac 

g resent m males and females (but smal- 
)r in the latter) : ears elon^ted, trian- 
gular; tragus without a distmet lobule at 
tne base ; forearm 86-89 millim. ...... 8. F. peU, Temm. 
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B. Feet siiull (15-18 millim.) ; gul&r aae 
present in males cod fitmaleat earslargo; 
tragus with a distinct lobule at the b^. 


1. Oular sac rudimeutaiyin females; the 

margin alone developed; fur brown 
above, pure white beneath ; fbroann 
06-07 millim., feet 17-18 noillim. . . 9. T. qfimt, Dobs. 

2. Gular sac developed in females; for 

dark brown above and beneath ; fore- 
arm 71-73 millim., feet 14-16 millim. 10. T. $aoeitlamus, Temm. 


Another character used bj Dobson for the distinction of 
the different species is the insertion of the wing-membranw ; 
but 1 have observed that this character is not so valuable as 
in the Vespertilionidse, as it is not possible to establish 
exactly the point of insertion of the wing-membranes. 

I am indebted for the opportunity of making these re- 
searches to Mr. Oldfield lliomas, who permitted me to use 
the large material in the British Museum. 

British Maseum (Natural Historv), 

May 1, 1889. 


LX . — On a new Species of Chuffinch. 

La Palma, Canaries, 
22nd April, 1889. 

To ihe Editors of the Annals and magazine of Natural History, 

GjBNTLEMEX, — In an exploration of this island, in company 
with Mr. Mcade-Waldo, we have collected a largo number of 
the Chaffinch, which invariably differs in its oomration from 
its congeners in the islands of Teneriffis, Canaria, and 
Gomera. 1 venture without hesitation to describe it as 
distinct, and subjoin the diagnosis. 

I aim 

Yours faithfully, 

H. B. I'bjbtbam. 

FringiUa paUneB, sp. nov. 

F.d‘ Fringtfks tmti'Orni similit, sed difikvt peotore st aMnmiwf. 
alUs, neo oaatoaeo-tinetia; mento et thoraeo rofo-tinotls ; et 
oorpoie toto aupemo at oaada sehistaceo-onmleui, neo viridi- 
tinotis. 

(f juv. rapracsudalibos ffiiDime viridi-tinotu. 

$ similu famine F, HidiSon, sed palBdior. 

Sab. tn loois syltrestribas bsalss Palma. 
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LXL— On a new Speeiee of Tit. 

Deliesa de Oologan, 
Puerto Orotavft, 
Teneriffo. 

23rd April, 1880. 

To iho Editors of the Annals and Magazine of Natural IlisUyry, 

Gentlemen, — I enclose you the description of a marked new 
species of l^it which I have just discovered in the island of 
La Palma, the northernmost of the Canarian archipelaffo. It 
differs greatly from the Tit of the neighbouring island both 
in voice and habitat. 

Yours faithfully, 

E, G. Meade-Waldo. 

Farm palmenaia^ sp. nov. 

P, c?* teneriffa? siniilis, sed differt ]>octoro ot abdomino pure 
albis, noe flavis, sine linea nigra, statura majore, cauda et tarsiB 
longioribus, 

$ mari similis. 

Long. tot. r> poll., aim 2*45, caudm 2*3, tarsi *85 -*0 (esudm 1\ tens- 
riffcB 2*1, tarsi 

Ilab. Finns canariensis in insula Palma. 


LXII , — On Zeuglopleurus, a new Oenus of the Familu Tem- 
nopleurid® from the Tipper Cretaceous, By J, WALTER 
GuEdoUY, F.G.S., F.Z.S., of the Geological Department, 
British Museum (Natural History). 

Especial interest now attaches to the genus Otyphocyphus^ 
Hairae, since Prof. P. M. Duncan, F.R.S.^i has recently 
made it the type of the Qlyphoc^phinoe, a suDfamilv of the 
TcranopleuridfiB, Hence, and as it is the earliest of the Tem- 
noplcuridso to appear, an accurate diajgnosis of the genua is 
essential to a correct appreciation of its relation to its allies. 
The Glyphocyphinoa are characteriased by a large apical 
system with one or more of the radials entering the anal ring, 
a raised costulate oimamentation, and the absence of pits in 

* Oti some Points ui the Anatomy of the l^emnopleuridm.’’ Ana. A 
Mag. Nat. Hist ser. 0, vol I p. 110* 
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reUtion to tho sutarea^ It includea tlio recent genod 
cidaris, a good number of extinct Tertiary general eucK aa 
Arachnto^urus^ Dictyopleurua^ &c., and the Cretaceous and 
poBdibly UHgoceno genus Glyphocyphm ; and to these most 
oe added a new genus to inolude a aeries of specitneiia from 
the Chalk of Kent and Sussex. Dr, Duncan had examined 
one of the specimens, and recognizing that it must be assigned 
to a new genus named it Zei^bpUurua * ^nddVig that I hs^ 
also been studying the specimens, he kindly lent me his 
notes, for which, as they have been of great assistance, I 
must express to him my best thanks. 

The genus Olyphocyphua was established by Jules Haime 
in 1863* for Temno^eurua puhhallaa^ Sorignet f, a species 
which had even then undergone very varied experiences. 
He defined the genus as characterized by the possession of 
crenulato and perforate tubercles, horizontal pairs of pores 
arranged in a straight vertical series, and with one large 
tubercle on each plate with its borders strongly “ taillds en 
biseau.” This very satisfactory diagnosis was, however, 
confused by subsequent workers. 

Dtisor redescribed the genus in 1856 and stated, among 
other generic characters, that the tubercles were neither 
crenulatc nor perforate, neither of which features were indi- 
cated in his specimens, as they are often difficult of recog- 
nition in badly preserved material. Desor, however, attaclied 
little value to the absence of crcnulationa and emphasized the 
sutural impressions, which had been overlooked by previous 
observers except Sorignet, as the essential character ; in cou^ 
sequence he brought into the genus a series of species pre- 
viously distributed between Arbaciay Cyphoaoma^ and Echt^ 
nopaia ; be showed, moreover, that Sori^ot’s T. p^heilua 
was the same species as the Echinus raaiatusy Hbuinghaus, 
which is thereibre the type, while Temne^hurua pulmdlus^ 
with Eckinomia d^raaaa^ Ag,, and Eohinopaia laUpcra^ Ag., 
must be reauced to synonyms, amongst which Desor also 
reckoned Echinopaia pvAtllm. Roemer. 

Later in the some year Dr, S, P. Woodward § corrected 
j^sor’s error as to the absence of crenulation and perfora- 
tion in the tubercles of the type species of Olyphocyphua^ 

* B’Archiac and Julos Hslme, ^Description dca animaux fossiles du 
groups nummulitiqus de riada/ 1. i. (Paris, 1858), p. 202. 

t ^ Oursins fosriles de deut arrondisfleinsnts du aopartemont de rEure 
(Vernon, 1860), pp, 81-it8. 

% * Synopsis des Bchinidss feasUen,’ fcuiUe 13 (1850), pp. 102-104, 
pi, xtii. 6^. 1-5. 

{ Deoades Geol. Suit. no. v, (London, 1866), Appendix, p. S. 
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and agreed* with Desor in regarding Eohinopm pu»illmf 
Bcem., as a synonjm of Temnopleurus pulchelluo^ am conse- 
quently of dflpphocyphus radiatuSf though^ as we shall sub- 
sequently see^ on this point both authors were probably in 
error. Dr. S* P. Woodward, however, differed from l>^r 
as to the true nature of Glyphocpj^us difficilis (Ag.)» which 
he returned with its synonyms, uiadema rotojtum^ Fbs., D, 
Fbs^ and D. rotulare^ M‘Coy, not Ag., to its original 
position in OwhoBoma^ on account of the structure of the 
apical disk, which, according to him, was Quite different from 
that of Giyphocyphus^ though it is eouaily unlike tliat of 
CyphoBoma^ Be recognized the groovea sutures, but regarded 
this feature as of but specific value. 

In 1859 MM. Cotteau and Triger gavef admirable 
descriptions and figures of (?. radicUuSy and to the list of 
synonyms they added, though with a query, Qlypiiom 
Koninckty Fbs. non Des. This query was omitted by M. 
Cotteau in a subsequent list ; that he was justified in so doing 
must be admitted, as there can be no doubt that the figure 
given by Forbes as Olypiieus KoninckiX is only that of 
the abactinal view of the specimen of which the actinal view 
is given in the adjoining figure described as EchinopatB 
pusilluB, Forbeses specimen, now in the British Museum, 
probably belongs to neither species, as we shall see subse- 
quent!;^. In 1860 MM. Cotteau and Triger, in a later sheet 
of their work §. separated those of Desor’s species of. Gly^ 
phocyphus of wnich the tubercles were really imperforate as 
their new genus Echinocyphmy having E. isnuiairiatui (Des., 
non. Ag.) as the type. 

The discovery of many specimens of the type species of 
Olyphocyphus in the C^nomanien of Algeria next ocossioned 
contributions to the literature of the species, and in 1862 
Coquand || recorded it as Temnophurm pulcheltuay though 
its correct name was given by Peron in 1866, when he 
described f two varieties, a large subpentsgonal one from 

^ A Note on JBofUnopm/* Bee. OeoL Surv. niK v. (Loudon, 1860), 
pi. iiL p. 0. 

t * j^inides du d^partement de la Sarthe,* feuille 10 (Paiia, 1660), 
pp. 168-162, ph xxviU. figs. 7-12. 

% Dixon, ^The Qeol(^and Fossils of the Tertiaiy and Crstaosous 
Formatiotis of Sussex ’ (London, 1860), p. 840, pL xxv. figs. 80, 31* 

$ Qp. mt feuille 16, 1860. pp. 226, 2^, j^. xxZix. 6 m, figs. 8-0. 

Ij ^M4m. de la 8^. d’Emul, de la Fmvenoe’ (Maxseilles, 1862), 
t. in p. 294. 

% Notice sur la gdologie des environs d’Aumale (Aktfrie)/’ Bull 
8oo. Gdol. Ftanoe, sdr. 2, t xxiii. 1866, pp, 697, 698, 708. 
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the ^fone h RadioUua and a var« mi^or^ a small round lorm^ 
from the jsone of Epiaater Heharti^ Coquand. 

M. Cotteau had shortly before this published his principal 
contributions to the literature of Glypkoc^phua end Echim* 
cppkus j in the ‘ Pal^ontologie Fran 9 aUe ^ he gave elaborate 
descriptions and figures of the former genua in 1864 ^ and 
of the latter in 1§65 t« He then incorporated the tjrpe 
and several other species of Ifemtdiadema. Ag.. in Olypno* 
cyphus* In 1865 he redescribed and figurea } the con* 
ieaata variety of 01yj)hocyphu$ radiatus. 

Dr. Wright, in 1870 §, was the next paleontologist to 
describe and figure the genera, and his most imjiortant con- 
tribution to our knowledge of their structure was that, though 
in liis generic diagnosis of Echinocyphm ho described the 
apical disk as unknown, he nevertheless figured and described 
tliat of E. difficiUa ||. 

The Algerian specimens of Olypho^phua radiatua were 
again described oy MM. Cotteau, reron, and Gauthier 
in 1879, and in 1879 Prof. K. von Zittel pithily summariaed 
the two genera but described the furrowed sutures of 
Echinocyphus as limited to the median interarnbulacral suture, 
and those of Olyphocyphus as affecting also the horisontal 
ones, whereas the horizontal sutures of Echinocyphus are more 
markedly furrowed than those of the other genus, as can be 
seen in Wright’s drawings or in his specimens. Dr. Schliiter 
in 1883 redescribed E, jyusillay Rcem., and included it in 
Echinocyphus ; and as he leaves E, pusilla^ MUnst., in the 
same genus, has renamed Boomer’s species Echinocyphus 
pisum ; as, however, this belongs to ZcuglopUuruSy the original 
name will stand. Finally Pomel, in 1888 ft) lias insisted 
that in Glyphocyphua the furrowing of the sutures is limited 
to a couple of fossettes under the primary tubercles ; this is 


♦ Pal^ont. FraDcai«e, Terr. t. vii. feuilles 34, 35 (1864), pp. 531-* 
640, pis. 1127, 1128. 

t Op. oit feuille 46 (1806), pp. 707-710. pk 1174, 1176. 

t * Etudes sur les Echinides fossiles du ddpartement do 1* Yonne.* 
feuille ] 0 (1806), pp. 23a-2;i8. 

$ ^Monograph of tbs British Fossil EchinodermAta from the CretA- 
oeous Formations,* vol i. pt 3. Pakontogr, Soc. 1870 [1869], pp. 110- 
124, pi. xxii. figs. 1-4, pi xsdx b. Oga 1, 2. 

H oU. td. xtU. % 4. 

% ' Echinides fossiles de rAlgdrie,’ 1. 1 fasc. 5 (Paris, 1870), pp. 206- 
207. 

•• ^ Handbuch der Pahwoptologie,* Bd. i. pp. 503, 600. 

tt ' Olaasifioation mdtbodique et genera des Echinides vivants ot 
fossiles ’ (AW» 1 *^)i P* 

Ann* ds May* N* Hist* Ser. 6. VoL iii. 34 
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certainly not the case in the original figure of the typci though 
it must be admitted that the general facies of this figm*e 
more resembles that of Echinoeyjjhua than of Gl}fphoo^^m\ 
but as the question cannot be decided without an examination 
of the lost type specimen, it is best to accept it in the sense 
that has been done by all palaeontologists who have written 
upon it. M. Poniel moreover separates ♦ from Echino-> 
cmhus the species E. dtfficilia and E. rotatum as the genus 
GlypiocyphiSj owing to the compound ambulacral plates of 
those species consisting of four or five primaries. 

This examination of the literature of the genus Ohpho^ 
cyphua is necessary owing to the confusion that prevuile<r over 
the type species since its definition by Il^ninghaus in 1820 f 
till at least as late as 1870, when Nicaise still quoted! 
1\ pnlchedua^ Sorignet. Even in 1875 Quenstedt published § 
a diagnosis of (Jlyphocypkus in which he described the 
tubercles as imperforate and non-crenulate. From it, more- 
over, we learn that all recent authors have accepted tire two 
genera Glypthocyphua and Echinocyphm as distinct, and 
their differences may lie summarized as that in Olyphocyphm 
(i.) the tubercles are perforate, (ii.) the apical disk is a narrow 
ring of plates all of which enter the anal ring, and (iii.) that 
the furrowing of the sutures is less prominent ; whewias in 
Echinoc^phua (i.) the tubercles are imperforate, (ii.) the 
apical disk more solid, the paired basals meeting and pushing 
the anus posteriorly, and (iu.) there is more prominent fur- 
rowing of the sutures. 

The specimens upon which this new genus is founded have 
apparently been regarded as Olyphocyphua rgdiatua^ which 
they resemble in ornamentation, and have thus betm over-* 
looked by all previous observers except Bcemer, 

Zeuglopleurus, n. gen. 

Teat (figs. 1-.3, p. 600) small, globular, circular, depressed 
below, slightly conical above; sides tumid. Tubercles ar* 
ranged in one or two vtTtical rows in each ambulacrum, 
sli^itly smaller than those of the two rows in each inteiTadius* 

Apical disk (fig. 2) somewhat solid, the two pOstero-^laterUl 
radials enter the anal ring ; the antero-lateral pair of baaals 

• Op, cit, p. 87. 

t Goldfuas, * Petrefaota Oermaaies ' (Dasseldoif), pp. 134, 125, pL xl. 
■fig. 18. 

X * Catalogue des animaux fossiles do la proTiuee de TAlgdrie/ p. 87. 

$ * retrotacteiikuudo Deutacklauds,’ Jid. iii. (Laipaisgi p. 832. 
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meet the adjoining baeale on each side of theni| and thns the 
antero* lateral and anterior radials are excluded from the anal 
ring^ while the anus is pushed towards the posterior side t the 
posterior basal is very narrow^ Ail the ten plates are per- 
forated. 

Ambulacra (figs. 3 and 5) somewhat narrow and straight 
Each bears one or two rows of primary tubercles, which are 
crenulate and imperforate and surrounded by small scrobicular 
areas, broken by series of radiating coslulato rid^s which unite 
with those of the adjoining plates above and below. The rest 
of the plate is covered witli miliary granules arranged with 
some regularity. The horizontal sutures are notched by 
gi’ooves, much os in OlyphoctfphuB^ which affect especially 
the adoral edge of the plates, so that tlie lower plate projects 
above the upper one. 

Structure of the portferons zones (fig. 5), — The pairs of 
pores arc in single rows, which are nearly straight. The 
plates iieaiest the disk are primaries, but, proceeding actinally, 
they become fused to form compound plates of two or thine 
primaries ; a single primaiy is otton intercalated between two 
compound plates. 

Jnteramoulacra (fig. 4) about one and a half times as wide 
as the ambulacra; the epislroma is similar to that on the 
ambulacral plates, but is still more developed ; a single row 
of primary tubercles occurs on each side of each iiiterradius ; 
the tubeinles are connected by coatulate ridges, and the rest of 
the plate is covered by very crowded large miliary granules ; 
a small row of secondary tubercles may ue devclojm in the 
aboral external corner ot each plate. The tubercles are im- 
perforate and crenulate. 

Mouth about equal in size to the apical disk, with very 
small branchial slits. 

Distribution^ Upper Cretaceous of England and Germany ; 
France? 


h Zet^hphurus <Sosiutatu8f sp. nov. (fig. 1). 

Test small, turban-shaped, depressed, sides tumid. Acti- 
naliy concave; abactinally oe.pressed. Circular at the am- 
bitus, but slightly elongated in the direction of the antero- 
posterior axis. 

Apical system rather large and oval. The unpaired basal 
is veiy narrow. The paired baaals (especially the antero- 
latorall much larmr, and meet within to push the periptoct 
posteriorly j all the bi^ls much pitted and tuberculate : 
but tlie madreporite is distinct on the right antero-latera! 
basal. The raaials are small. 


84 * 
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Amhutacra narrow, straight, slightly raisOd. Each plate 
bears a single prominent tubercde, from the boss of which 
radiates a scries of costulate ridges, usually seven in number, 
some of which unite with the ritlges of the adjoining plates. 
Between the ridges are series of miliary granules and some- 
times a very small secondary tubercle. 

The pairs of pores arc in primaries for the first few youngest 

f >lates ; these are succeeded actinallv by compound plates 
brmed of two primaries and arc usually separated by simple 
primaries ; compound plates of triple primaries occur more 
rarely. 

Interamhulacra of vertical scries of about ten or eleven 

t ilates, ornamented by tubercles, miliary granules, and costu- 
aie ridges. The primary tubercles form two rows, one on 
each side of each interradius, and resemble those of the ambu- 
lacra, which they slightly exceed in size. Near the ambitus 
cadi plate bears a secondary tuliercle. The bosses of the 
primary tubercles arc connected by costulate ridges, which 
intersect the scrobicular areas ; the vertical costte are the 
must prominent and form a vertical ridge^ the two aboral 
coslaj of one plate uniting w ith the adoral single costa of the 
plate above. Tlie miliary granulation is prominent and 
crowded. 

The horizontal sutures are furrowed, the furrow most 
aftVeting the adoral side of the two plates, so that the aboral 
projects al)Ove the former. 

Peristome small, circular or very slightly oval, with small 
branchial slits ; tlie margin of the ambulacra occupies less of 
the circle than that of the interamhulacra. 

Dimensions. 

imllin}. 


Diameter, antero-pusteiior 11 

„ tranaver»o 10*6 

6 

Diameter of apical disk 4 

« »nu8 % 


liatio of ambulacra to Interambulacra 5 : 8. 

Distribution. Mid Chalk of Charlton, in Kent, and Chalk-* 
Marl of Glynde, in Sussex. (British Museum.) 

2. Zeughpleurus pusillm (Roem.). 

IMO. Ethimqms jmstllay Kcciu., Verstememogen dos uorddeutschen 
Kreidegi birg<', p. HO, pi. \i, lig. JO. 
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ld40. Eekinopm Brottn^ not B, of Fqr1>d(iy 

l>Hor, &c« 

1883, Iifhinof*yphm jmum^ Schluler, “Die regularen EchiuiUen der 
norddeutflchen Kieido,’* Abbatidl. g;eol. Speciftlkarto v. Dreunsen und 
don Thuriugiftolieu Stiiatoti, lid. iv. ICoft. I (li'rlin, 1883), pp. 4i^ 
60. 

Rfipmcr defined ^ Agassizes genus EchinopsU as Wio Jr- 
hacia^ aber die Zwischenfehlerrelder mit cincr Liingsfiirche;” 
and of this he deacribed a new species, E, pusilla. Oiil^ four 
lines above this he described E. raaiatus^ Kbn., which he 
referied to a different genus and group of genera, and recog- 
nizing such structural differences between them as to pre- 
clude the necessity for closer cornpaiison. Bronn, in the 
same yearf, adopted lloemer’s decision and kept Arbacia ra- 
diata (Kbn,) and Echinopsis pmi/la, Rcem., as quite sepa- 
rate. Oeinitz in 1850 tookj exactly the same position. 
Foibcs in 1850S described the abactinal figure of his so- 
called Glypticus K^nxncki (really a Lower Oolite species) as 

pusilh^ Rcern., though the structure of the abaotinal sur- 
face is quite different; his specimen, now in the British 
Museum, is a true Qlyphocypkm radiaius. Broun in 1852 (1, 
possibly trusting to the accuracy of Forbes’s identifica- 
tion, gave a figure rescrabllng that of Forbes which he also 
referred to E. pustUa^ Roem. ; but in both these cases all the 
radials enter the anal ring, and thus are true GlyphocuphuSn, 
Desor followed these authors, and henceforth E, ptmlla, Rcem., 
appears in all lists of the synonyms of (?. radiatm. Unsatia- 
factoiy though Roomer’s figure may be as to general details, 
it clearly shows the structure of the apical disk, m which only 
two radials enter the anal ring, the others being excluded by 
the ingrowth of the paired basals, as in Zeughpleurm* 

We must therefore conclude that Roemer was fully justified 
in separating his species from E, radtaCas, and it only remains 
to consider its differences from Z, coBtuIatus, It differs from 
this, so far as Rosmer’s figure and description enable us to 
compare them, in several important points : thus the base is 
much flatter and the abactinal side more conical ; the central 
part of the apical disk is raised, so that on a posterior eleva* 

a ‘Dls Vsratehieruiigen des norddeutschen Kreidagtibirges ’ (ILaa<^ 
over, 1840), p. 80, fig. 10. 

t ' Index pal(0oniolagicuS| A. Nomsuclator pahnontologicus/ Heft i. 
pp, 91 and 447 (Stuttgart, 1848). 

I * Das Quaddrsan&lsmgehirge oder Kreidegobirge iu Deutschland* 
(Froibuw, 1860), pp. 222, 283. 

S Forbes, /ac. eit, p* 340. pi xxv. fig. 31. 

II ‘Lstbdiaa geognostica,’ Bd, li. Th. v, (Stuttgart, 1862), p, 18r, 
pL xxui:.'^ figs, u a, 6. 
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tion the anua can be seen above the unpaired basal| wheieae 
in Z. oostulatua it is then hidden. 


8. Zeuglopkurus (?) cannabis (Des.), 1853. 

1858. Gk/phocyphuB cannahtB^ Bosor, Syn, p. 450, 

1864. OlyphocyphuB cannabis^ Cott, rol. Fran^, Terr. Or4t, t vii. 
p. 645. 

1866. GlyphocyphiiB camiabis^ Cott., fitudes 8itr les t<*binido$ fossiles 
du d^partement de TYonue, ftfuille 16, pp. 232, 233 (footnote). 

This species, briefly described by Dcsor in the appendix to 
his SSyno{)sis,’ has never since been met with. Cotteau 
retains it on Desor’s authority in the ^ Paldontologie Fran- 
ijaise,’ but merely quotes the founder’s description ; and he 
again refers to it in the * Ech. Fossiles de 1’ Tonne.’ The 
8i)ccific diagnosis is that the tubercles are less conjugate ; 
the apical system is also less annular.” The latter character 
renders it probable that the apical system was as in Zenglo^^ 
jpleurus ; but if so, the former will rd^ily distinguish it from 
Z. costulatus. 

The A ffimties and Differences of the Oenus Zeuglopleuras. 
•—The two nearest allies of Zeughpleurus are its contempo- 
raries Qlyphocyphus and JEchtnocyphus, The main features 
that ally it to the former are the deep grooves under the 
tubercles, and the resemblance of the epistroma, the general 
facies of w hich is the same, though differing in details. It is, 
however, clearly distinguished from this genus by the imper- 
forate nature of the mamelons and by the fact that only two of 
the radials enter the anal ring (fig. 6). To JSchinocyphush is 
probably nearer, though its general appearance is more dis- 
similar ; it agiees in the non-perforation of the tubercles ; from 
it, however, it is distinguished by the absence of the hori- 
zontal regular sutural furrows, which are replaced by fossettes, 
by a much greater development of epistroma, and by the struc- 
ture of the apical disk (flg. 7), which is oval in Zeuglophurus 
and subpentagonal in Echinocyphus ; in the latter, moreover, 
the postcro-lateral as well as the antero-latcral basals unite 
across the middle of the apical disk, and there form a bask 
mass that pushes the periproct far posteriorly^ Another 
genus to which Zeuqlojdeurns is allied id Dictyopleurus^ Z)uno« 
^ Slad. '’*'1 from the xloceno of Sind, in which the apical 

• Duncan and Sloden, ^ Pakeoatologia Indies/ aer. xiv, vol. i. pi 3, 
fai»c. ii. : The Foseil Echinoidea from the Hanikot Sarks of Numniu- 
litic Strata in W. Sind ^ (London, 1882), p, 38, pi. iit, %, 2. 
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4wk hM the eame arrftn|'einent, but is more regular. Zettglo- 
plfurm differs from this by its imperforate tubersles, the 
distribution of the epistroma, and the absence of the obli* 
^ity of the apical disK so well marked in Dictgophurun, In 
Zeughpleurua the arrangement agrees with that of Eveckinua* 
and other genera, with which, however, it has but little 
in common, while that of Eektnocyphus roay^ be compared 
to that of a Pggaater in which the posterior basal has 
not been completely absorbed by the backward pMsage of 
the anus. The three genera in fact form a series in which 
we may see the same tendency towards the retrogression of 
the anus that is so noticeable in the Petalosticha and the 
Giypoastroidea. In Qlyphocyphua the anus is central: in 
Zeughpleurua it has travelled backwards and the antero-Iate- 
ral basals have expanded to fill the space thus caused. In 
Eefttnoeyphua the same process has continued and the postero- 
lateral basals have also met across the centre, and tnos the 
anal ring, instead of being constituted by the ten plates as in 
Olyphxsyphua, or seven as in Zeugophurua^ is limited to thiee. 
The process, however, seems to have stopped here, and in the 
Tertiary genera the apical disk is on the Zeugoplmrua type, 
though the arrangement is far more regular. 

The evidence for the validity of this new genus seems quite 
sufficient, and Prof. Duncan proposes to accept it in his fortli- 
coming 'Bevision of the Genera of Echinoidea.’ The only 
discoveiy that could shake it would be that the apical disk of 
Kditnocyphua is normally different from that of the specimen 
of E. meapilia in the British Museum and the figure of E. 
d/^eiUe given by Wright. This is the only evidence avail- 
able at present, as ]£ Cotteau informs me that the apical 
disk has not yet been discovered in any French speotmen, 
and| except for a donbt as to the specific determination of 
Wnght*8 figure, there seems no reason to distrust it The 
evidence in the case of Za^loplmrua is much stronger; 
the specimens in the British Museum collection are ^mirably 
'preserved and come from different localities and horiaons, ana 
axe in different sta^ of growth, from some as small as any of 
Glyphocypkm radaotua to the type, which is larger than any 
of that species, and they agree ahwlntcly in the important 
points of stractore. 

* cUoritkm fVali), Al. Affsoiis, Reviaiou of tbs EobinL" 

liem. Mas. Oonip. iSool. Gambctiige, MmSu 1878, pp. 602, 60S, pL iv.o. 
fig. 7. E. rurmo^vutatua, BeU, ^ Besedption of a new Species of Ae- 
emtraa” Ann. & Mag. Nat Hist ler, 6, vol xx. 1887, pp. 40M08, 
|fi. xvu. fige. 7 and 8. 




EXPLANATION OF THE FiaUEES. 

Fig. ]. -Zfughpleunui eoatulattu, n. sp. Lower Ohalk, Olynde, Sussex 
Aotinid view, x 8 disme. Brit Mns. ^ ««w8x. 

Fig. 2. — Ditto. Abscwal view, x 8 diams. 

Fig. 8. — Ditto. Side view, x 3 dioms. 

Fig. 4, — Ditto. Internuiiu plates, mag. 

Fig. 6. — Ditto, Structure of ambulacra. 

Rg. Q.—Olpphov!ft>hiti) raduiiw (Hon.). Apical dlak, after Ootteau. 
i'lg. 7. — L(ht'nocyphm dificilu. Apical (list, alW Wright, 
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LXIIL — Descriptions of new Sjiecies of PhadiriidiB from 
Dominica^ Santa Lucia^ and Brazil {fheresopolis)^ in the 
Collection of the British Museum, By W. F. KlRBY, 
Assistant in the Zoological Department, British Museum 
(Natural History). 

The bulk of the species described in the present paper were 
collected by Mr. llamage; but I take the nresent oppor- 
tunity of adding the description of a reraarkaole new genus 
and species lately received from Herr Fruhstorfer from There- 
sopolis. In addition to the new species, Mr. Ramage’s col- 
lection contained two damaged specimens apparently referable 
to Bacunculus haita^ Westw., and Bacteria calamus^ Fabr., 
from Santa Lucia. There were also several specimens of 
PseudolHiCiena antillarum^ Sauss.*, onginally described from 
Guadeloupe. In the specimens from Dominica the antenn® 
are yellow for one third of the distance from the base, the rest 
being brown alternating with yellow spaces. In one speci- 
men the four subapical spines on the middle and hind tibise 
are wholly absent on the right side, though on the left side 
the legs are armed as usual. 


Diajiheromera (?) Baussurii, 

Male. — Long. corp. 62 milUm. ; thor. 25 ; mesoth. 15 ; 
metath. 10 ; abd. 25. 

Size and appearance of D. Sayi^ Gray ; brown, finely 
granulated, the sutures and a lateral groove, not visible from 
above, running along the whole length of the body* An- 
tenn® slender, as long as the body. Legs slender, the middle 
femora not thickened, about as long as the metathorax j 
middle tibies of equal length ; first joint of middle tarsi as 
long as the three following, the second one third as long, the 
thim and fourth successively shorter, the fifth pear-^aped 
atid (without the claws) nearly as long as tlie second ; the 
front and hind legs are a little longer than tlie middle ones, 
and the first joint of their tarsi is longer in pi'oportion ; the 
four hind femora are armed with a small tootli beneath before 
the extremity. Head about as long as the prothorax* with a 
slight groove in the median line ; two small horns oetween 
the eyes. Prothorax with deep longitudinal and transverse 
grooves, forming a cross^ The three terminal segments of 

♦ antiUanimf Sauss. Bev, Zool 1SC8, n. 06 ; Miss. Mex. vL 

p, 157 (1B70). 
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the abdomen raised and thickened; cerci very large and 
crossing each other, as in Z>. 8ayu 

Bab. St. Michael, Dominica. 

I have preferred to place this insect in Diapheromera rather 
than Bacunoulua on account of the structure of the cerci, 
although the middle femora are not thickened. If it is 
regarded as more properly belonging to Bacunoulua^ its proper 
place would be near oimeoay Sauss., in which the head is 
likewise cornuted : but B. olmeca is smaller, the abdomen is 
hardly granulatea, and the legs are unarmed, apart from 
other differences. 


Ptertnoxylua craaaua. 

Long. corp. (absque operculo) 160 millim. ; thor. 68 ; 
mesoth. 35 ; melath. 20 ; abd. 86 ; long. tegm. 16 ; al. 26. 

Female . — Reddish brown (?) (colours altered) ; antennas 
stout, as long as the meaothorax ; head and thorax strongly 

S anulose ; tiiorax and abdomen with traces of two contiguous 
teral black stripes. Head greyish on the vertex; meso- 
thorax with a strong lateral groove extending its whole 
length to the base of the tegulos, and another on its lower 
surface terminating within the middle coxae; metathorax 
with a very strong transverse depression above just behind 
the wings. Metathorax and abdomen hardly granulated 
above, abdomen with the spiracles placed on a wart at the 
base of each segment and veiy conspicuous ; below them runs 
a rather irregular longitudinal row of small warts, and towards 
the middle of the abdominal segments beneath, the surface is 
more granular and wrinkled; sixth segment very slightly 
expanded. Operculum short and broad. Legs of about 
uniform length ; front femora and tibia flatteneo, with large 
irregular seiTstions and foliations: middle femora with 
several large teetli, and strongly lobate towards the 6Xtre<- 
mitv, with a strong notch above near the base; hind femora 
with a row of very small teeth below, with three or four still 
smaller ones in each interspace, and a very large lobe near the 
extremity above, proiecting behind in a point, below whieh 
are three shorter teeth ; hind tibia with a similar but smaller 
lobe, with only two teeth. All the tarsi blackish. T^mina 
humped and with a large black spot in the middle. Wh^ 
with the costal area reddish, a smooth oval space at the bsise, 
probably vitreous in fresh specimens, the remainder smoky 
seroitranspai'ent broWn, the nervures marked with short bla<^ 
stripes alteraating witn interrupted transverse rows of white 
spots. 
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Sab, Doininica (March 1869). 

A remarkable iiueci, allied to P. d^rtntjpea, Serr., bttt 
much atouter and abunoantly diirtinot. 

Paeudobaoteria longtoajpa. 

Long. corp. 98 millira. ; thor. 36 ; mesoth. 21 ; metath. 7 ; 
abd. 30 ; fern. ant. 24 ; interm. 18 ; post 26 ; lat. mesoth. 3. 

Female , — Reddish brown, indistinctly mottled and granu- 
lated with blockish above, which makes it look dailcer j head 
longer than the mesothorax^ with a black groove in the 
median line ; antennaa blackish, indistinctly annulated with 
paler ; thorax strongly longitudinally carinated, especially on 
the sides and beneath ; legs paler than the upper surface of 
the body, indistinctly ringed with blackish ; the ooxse, the 
tips of the hind tibiae, and the last four joints of their tarsi 
more distinctly black (front tai'si broken off). Mesothorax 
with a moderate-sized black spot at the extremity above; 
hinder lobe of the roetathorax extremely short. Abdomen 
with segments one to six of nearly equal length, the neigh- 
bourhood of the suture of the fourth and fifth segments and 
the last three segments paler than the rest. The segments 
are of about equal width throughout as far as the sixth, 
whicl) narrows from its base to its extremity ; the last three 
are much narrower than the others, and only about two fifths 
os long, being Jiot much longer than broad. Oerci rather 
small. 

//a3. Santa Lucia. 

Abracoia, noy. gen. 

Femofe.— Apterous, elongated, smooth. 

Uead long, oval ; antennai 22-jointed, the first joint large, 
broadest at tlie tim the second narrower^ not much longer 
than broad, the third narrower, cylindrical, much longer 
than Inoad, and followed b^ a clpsely conuccted series of 
transverse cheeso-shaiied joints, which become longer and 
more distinctly separated towaros the extremity. Ih^o^orax 
hardly as long as the head, with a transverse crescent-shaped 
impression on the centre. Mesothorax about half as long 
again as the metathorax, which latter is marked with a trans- 
verse suture. Abdomen Cylindrical, the joints (except the 
last two) much longer than broad. Operculum extremely 
hmg, oerci d^c. short. Legs ooiinated, femora spiued, and four 
hind tibifB lobed. 

A singular genus, with much shorter antennte than any 
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Phasma previously described from the New World. In th«5 
shape of the head it resembles Lonchodes \ but the serrated 
front femora would recall Acrophylla. 

Abrachia brevtcornts. 

Length, from head to extremity of abdomen (not including 
operculum) 162 millim.; length of operculum beyond abdo- 
men 30 ; length of head 9 ; prolhorax 6 ; mesotliorax 33 ; 
metathorax 26 ; abdomen 88 ; (antennee in a smaller speci- 
men 8 millim.). 

Oreonish brown; colour during life probably green. Front 
femora strongly serrated on both sides for two thirds of their 
length ; front tibise unarmed. Serrations of the four hind 
tibiae smaller and extending for two thirds of the length on 
the outside and for one third on the inside : four hind tibiae 
with one (rarely two) large triangular tooth-like lobes on the 
under surlace. All the femora rather longer than the tibite ; 
first joint of tarsi as long as or longer than ml the I'cst together. 

Ilab. Theresopolis, Brazil. 

Two specimens, both females ; the second is one sixth 
smaller than the type. 


BIBUOGBAPHICAL NOTICES. 

Report upon the Crlnoidea collected during the Voyatgt of 
‘ Challenger" during the Years 1873-76, — Part ll/ 7"he UomatuliB. 
By P. Hkrbkrt Carpkxtkr, B.Sc., F.B.S., F.L.8., Assistant 
Master at Eton College. Pp. i-ix, 1-390; 7U plates. {Report 
on the Scientific Remits of the Voyage of HM.8, ‘ ChalUMjerf 
— Zoology, part lx.] Published by Order of Her Miyesty’s 
Government, 1888. 

Thb masterly monograph on tho Stalked Orinoids by Br. P. Herbert 
Carpenter, which was noticed in this Journal*, justly caused the 
appearance of the Boport on tho Comatulse to be looked for with 
great anticifiation. This work has recently been published, and the 
most sanguine expectations will bo found to have been in no way 
disappointed. 

Xfntil recently the ComatulsB have been singularly neglected by 
naturalists. This circumstance was doe partly perhaps to the diffi- 
culties of study and partly to the comparative scarcity of specimens. 
Before the Work of Dr. Carpenter the classification of the knoWn 

* Ann. k Mag. Nat. Hist sor. 5, vol. xv, p. 340. 
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lom» was hardly {>ossibto, and the deaoriptions of the majofrity w^re 
«o iaaufficieiit and uasatisfactory that working colleotors may well 
ho pardoned for shrinking from naming additional Hpeoimene ae- 
qnirod from time to time. Thanks to the author of the present 
monograph this obaos is now dispelled, and light is at last admitted 
into the domain of these interesting organisms. 

The Jloport is divided into the seven undermentioned sections t — 
1, General Introduction, in which a historical sketch is given of our 
knowledge of the Comatulm. II. The Ceiitro-Borsal and Calyx, 
which gives a comparative morphological review of the principal 
characters which distinguish the Coraatulid® from the other Crinoids, 
and discusses the opinions of previous writers thereon. III. Gives 
a summary of the Geographical and Bathymetrical Distribution of 
the Comatuhe. IV, Treats of the Geological History of the Coma* 
tulffi. V, Deals with Olassifieation, in which the author disousses 
the validity and relative value of the characters used for specific 
determination, and proposes a sjstem of literal formulm by which 
the characters of the species may bo indicated, the metht»d adopted 
by Bell in 1882 being discussed and improved. VI. Is devoted to 
the description of the specimens, and occupies three fourths of the 
Koport ; each genus is exhaustively discussed, and tabular keys are 
given of the species included in each genus or section of a genus. 
VII, Bathymetrical Distribution undBtation List, to which is added 
a list of the known living species of Comatulm. 

The following brief epitome will indicate the main results arrived 
at in the Report. 

The family Comatulidaj (d’Orbigny) as amended by the author now 
comprises seven genera, the general relations of which are expressed 
in the following table .* — 

1. Ocntro-dorsol has no articular facet on its lower 
surface. 

A. Five rays. 

i. Mouth central or subceutral. Oral pinnules 
have no comb. 

a, liadiala separated by interradials . . ThaumaUkjrmm. 

b, liadials united laterally. 

(1). Basnls persist us a closed ring. No pin- 


nules on lower brachials. . Atel^ruma. 

(2). Basal ring incomplete or mvislblo ex- 
ternally. 

a. Five arms only ...... Eud{ocnnu$, 

Ton arms. Antedon. 

U. Mouth exceutric or margtna]. Oral pinnules 

have a terminal comb Ao^inomeira. 

B. Ten rays ♦ . * Jh^otmchtHninui, 

IL Centro-dorsal has an articular facet below TkhUMcnnuB. 


The two genera Thauimtocriuue and Prmmtcfmtinm wore dis- 
covered by the ‘ Ohullcngor.’ 
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TknumaioermuBt Carp»iit^« in a remarkably arobiuo fona, lAia* 
raoteriased by persistent basal and oral platee-^tho latter oocmt^ 
in no other Comatulid ; primary interradial plates which eeparate 
the radials are abo present. It is represented by one spoeies, which 
has been found only in the Southern Ocean at a depth of 1800 
fathoms. 

AUlecrinun^ Carpenter, is characterized by the persistence of the 
embryonic basals, which do not undergo transformation into a 
rosette, and by the absence of pinnules from the lowest joints of the 
arms, characters which mark the genus as a permanent larval form. 
Three species ore known, two from the Atlantic and one from the 
Pacific. One of the Atlantic species occurs off Havana in 460 
fathoms, and the other in the Caribbean Sea and off Pernambuco in 
depths ranging from 291 to 422 fathoms. The Pacific speoios was 
dredged near Fiji in 610 fathoms. 

Mtdioennui^ Carpenter, has a centro-dorsal and calyx like those 
of Antedon ; but the radials bear the brachials directly without the 
intervention of axillaries, so that there are only five undivided arms. 
Five sjiecies ore known, four from the Western Pacific (off Japan, 
the Philippine Islands, South-east Australia, and New Zealand, in 
depths varjing from shallow water to 1060 fathoms) and one from 
the Atlantic, at about 45*^ N., from 486 fathoms. 

Antedon^ de Fn'minville, contains the largo number of 120 recent 
species. Those have been separatecl by the author into groups or 
alliances of species, determined by the.charactor of the rays and of 
their subdivisions. The groups are not only well defined as regards 
their morphological characters, but are also more or less definitely 
limited in their distribution both bathymetrical and geogm* 
phical. Four series and ten groups are defined, the latter being 
named after the first described or most characteristic species. These 
divisions of the genus may be thus tabulated :~ 


I. The two outer radials nnlted by syzygy 

II. The two outer radials articulated ; ton arms. 

a. The radials and brachials have fiattened sides. 

Pinnule-ambulacra generally plated ftoiicaraa-^up. 

b. The rays not fiattened latemlj. Pinnule-am- 

bulacra well plated occs/'a-group. 

c. The first two or three pairs of pinnules long and 

fii^ellate, with numerous short and wide 

joints JS»chnoAii^toup^ 

d. Tne joints of the lowest pinnules, which are offen 

long and slender, are longer than wide, fre- 
quently very much so tsna/Xn-grottp. 

e. The first pair of pinnules are compuratiyely small 

and their joints but little loiter than wide ; 
one or more of the second, thira, and fourth 
pairs are lon^r and more massive, with 
stouter joints tWi thdbr successors Miibeiii»gr<^upt 



ttL fwo ttrtieidftted distldltalt; mtildlitiiohiibte* 

«. B(difltiohftt0 «pecie9 with tbB radii^ Mdlkries 
and tome of the foUov^og joints more or lose 
wall-ekied and a wttU<*marked ambulacral 

idceleton on the pinnulee ^in^fifra^group, 

h, Bidiatlcbato species with an unplated disk and 
no definite ambulacral skeleton. Sides of 
braehialii •scarcely if at all flattened. First 
pinnule smaller than its successors jMi^ao^-group. 


IV. Three distichals, the first two articulated and 
the third axillary with a sysygy. 

а. Tridistichate specios with plated ambulacra and 

the lower part of rays flattened laterally .... ^aau/(^ra*group« 

б. Tridistichate sp<‘cies with unplated disk and no 

definite Rmbiilacral skeleton j bases of rays not 

flattened laterally 5hvi]p»y^group» 

1. The s7<f^ons-gTOup comprises three specios and their dlstribu* 
tion is limit^ to shallow water in the Eastern Archipelago, 

2. The htislcurva-gTOM^ embraces twenty* two siiccies, all of 
which, with the exception of one from the Bouthem Sea and four 
from the Atlantic, inhabit the western Pacific and Australasia ; and 
all belong to the continental or abyssal zone, ranging from 140 to 
1600 fathomky excepting one species from 49 fathoms in the Arafoxa 
Sea. 

3. Of the aoafrt-gronp only two species are known, one from 140 
fathoms in the Arafura Boa and the other fh>xii 500 fathoms off the 
Meangis Islands. 

4. The JSfcArtc/i^group contains seven sjiocios, three of which are 
arctic and four antarctic. The arctic species extend between tb^ 
parallels of 43® N. in the Atlantio and 81® N. in Smith’s Sound. 
Two of the antarctic species occur in the Strait of Magellan and the 
other two between Kerguelen and Hoard Island, Only two of the 
species are found at depths greater than 200 fathoms, one oxtendiog 
to 466 and the other to 632 fathoms, 

5. The fs^Ua-group comprises twenty-three species, most of 
which inhabit the Atlantic and oiroumpolar seas, one ex^ndmg to 
the parallel of 81° N. Five i^ecies only occur in the Paoifie, four 
of them ranging between 150 and 775 fathoms, whilst the SM. 
(from the Eorth Pacific) whs from a depth of 2900 fathoms. The 
sahoe species was also ebtained in the Southern Ocean at 2600 
fathomSf (Those were Hie two deepest stations at which Oomatnlm 
were met with.) Two other species were idso obtained in the 
Bouthem Ocean at 1600 fathoms. 

6 . The Mif 6 ^^gr 0 un contains fourteen ^leoies, all of which ate 
limited to the Pacific and the Master Archipelago, with t^ exception 
of one which extends into the ImSbn Ocean, Bed Sea, and Western 
Atlantio, This wa# dredged off St Lucia in 278 fathoms, but all 
the other members of the group are confined to the littoral aonO| 
most of them inhabiting depths not exceeding 20 fathoms. 
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7. The «^mt/em-group embraces eleven ef>oci68 which oceUrih 
the Caribbean and Eastern Archipelago, predominating in ^ 
former. Their bathymetrical range is firom 35 to 740 JGathoma* 

8. The jpaZawi/a-group contains twenty-three species, which ore 
limited exclusively to tlie Western Pacific and Indian Ocean, ranging 
northward as far as Houth Japan, but not extending southward 
beyond the tropic of Capricorn. All belong to the littoral fkuna 
excepting one species dre%ed between 210 and 610 fathoms. 

9. The granuUfrra-^Toni^ includes six species which have essen- 

tially tho same distribution, both bathymetriml and geographical, os 
the hasiourva- and -groups, which are also distiuguished by 

wall-sided rays and an ambulacral skeleton. 

10. The Sovif/nvt-group embraces ten species, which are found 
in the Western Pacific as far north as Hong Kong and Japan, the 
Eastern Aichipclago, and tho Indian Ocean westward to tho lied 
Sea. All belong to the littoral zone, one only extending to 140 
fathoms in the Arafura Sea. 

Actinometra (Muller), os amended by tho author, contains forty- 
eight recent species, which are divided into series and groups, a$ 
shown in the following table s — 

I. The two outer radio Is and the first two brachials 

I'espectively united by syzygy. 

а. Ton arms 

б. Two distiohals united bv syzygy 

c. Three distiohals, the axillary a syzygy . 

II. The two outer radinls articulated. Ten arms . 

III. Two articulated diatichals. 

a. The first two brachials united by syzygy 

b. The first arui-syzygy m the tbira braclaai .... 

IV. Three distichals, the first two articulated, the 

third axillary with a syxygy. 


a. First arm-syzygy in the second brachial ...... ^wWaifa-group, 

b. First arm-syzygy in the third brachial /wri^iefrro-groitp. 


1. The so^rw-gronp contains three species which inhabit the 
Eastern Archipelago, but extend northward to the China Sea and 
southward to the coast of Queensland as far as latitude 24*^ S» They 
are limited to shallow water, 12 fathoms or loss. 

2. The pattoctVra-group includes only two species, one of which 
was obtained at Mergui and the other is abundant at Torres Strait. 
They arc shallow-water forms. 

3. The tyjptc<z-group contains four species which are all confined 
to the Eastern Archii>elago and Western Pacific. Three are purely 
littoral Bpecios, but the fourth has been dredged near note h 
depth of over 290 fathoms. 

4. The rc/itnuptsra-group includes six species, five of which are 
members of the Caribbean fauna, with extension to the coast 


flo/nrw-group. 

pautmrra^^roMp, 

/y;wV*a-group. 

ech in(>ptet*argro up. 


iteiki/cra^groix^^ 

rohV^group. 
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And the Bahamas (one ereo passing to the East Atlantic), 
the sixth from Malacca and the coast of Qaeenslsnd. The 
Bathjrinetrlcal range is from shallow^ water to probably 830 fathoms. 

B, The s<sWw/sra-group contains four species^ ono of which is 
lonnd on both sides of the Atlantic and possibly also in the Eastern 
Archipelago ; but all the other mem born of the grou]> are limited to 
tile latter region and tho Western Pscitia The bathymetrical 
range is from shallow water to probably 830 fathoms. 

6. Tho valula-groxxp comprises four species, all of which are oon- 
fitied exclusively to the Eastern Archipelago, including the Fiji and 
the Friendly Islands. All are shallow-water forms. 

7. The fimbfiata-gtoup includes seven species, two of which 
inhabit the Caribbean Hea, while tho remainder of tho forms are 
limited to the Indian Ocean, the Eastern Archipelago, and the 
i^^crth-west pEu^ific* Of tho Atlantic species one possibly ranges 
down to 88 tathoms, while tho other occurs between thia depth and 
118 fathoms. The eastern sjiecios all belong to tho purely littoral 
fauna. 

8. The jfmrvictVm-group contains twenty species and is more 
widely distributed than any other m the genus Aetltumetra, It is 
ri^reeented on the Peruvian coast and at Taliiti, is abundant at 
Samoa, Tonga, and Fiji, and extends through the Eastern Archi- 
^Ugo to Japan on tlie north and tho Nicobar Islands on the west. 
It ajbK) occurs at Natal and Bimou’s Bay, and is represented by one 
species on the southern coast of AUstraha, The bathymetrical 
ximge is from, shallow water to 210 or 255 fathoms. 

Carpenter, is oharactori/.od by the presence of 
ten radials in the calyx instead of the usual five. lu all other 
mpects there is no essential di^rence between this genus and 
AfUedfnu It is roproeentod by throe specioa, one of which was oIh* 
toined at a depth of 500 fatbotus off the Meangis Islands and the 
other two from localities m tho Bouthern Ocean, one from shallow 
Witter down to 75 fathoms off Kerguelen and Meard Island and 
the other from between Marion Island and Kerguelen at 1000 
fethoms and from south of Australia at 1800 fathoms, where it was 
associated with the remarkable genus Thaumatocrinwi 

S^ 0 Uiencr%nu 8 t Etollon, is oidy known iu a fossil state, and has 
hitiherto been found in Jurassic and Lower Cretaceous beds, 

00ologicaQy tho history of the Comatulm, so far as our present 
icii:dir)ied8<> ^tes from the Middle Lias, where the family is 
by the genus Ani4(lon. The etu^Uest known Actmo- 
is from the Bathonian ; and Sudiocrinua has been found in 
the Lower Neooomian (Volangian). 

Thu following summary of the distribution of tbs species of Ant&- 
dm and JjcHnomUra respectively pyasents a number of interesting 
fbets. 

The ten-armed species of Antadon have a wider roiige both in 
depth and in space than any other typos of the genus. They aiw 
ihe only species which 0 (xjur outside the fortieth parallels of latitude 
and at greater depths than 750 fathoms. 

Ann. <& Moff. N. Hint, Ser. 6. Vol ni. 35 



&10 B{bUogmph{e€tl 

lliore are no tridietichate speoioe of AnUedon in 
Atlantic outeide the Caribbean 8^, though they occur in 
Atlantic at Tristan dAcunha and Aaoenaion and at fiveatimPM 
below 100 fhthoms in the Weetern Pacific and Australasia* 

On the other hand, the bidistichate series does not range 
south in the Atlantic than 10^ 8., though it has the same 
tion as the tridistichate series in the Pacific, This group is ehlipr 
much more common than the tridistichate group in the 
8ea, especially below 100 fathoms, and ranges to a greater 

The range of the genus Actinometra both in do;^ and spttoe ie 
very much more limited than that of Antedon, It corresponds XWf 
closely with the geographical and bathymetrical ranges of the 
multibraohiate species of that genus. The northernmost uloitiniH 
fi^etra does not reach 86^ N,, and the southernmost 38^ B., and M 
Actinometra has been obtained with certainty at a greater 
than 533 fathoms ; but it may probably extend to 830 £athoiniu 
Actinometra is far more extensively developed in the Eastern than 
in the Western Hemisphere, The ten-armed forms of Actihtiittv^ra 
which occur in the Caribbean Sea and along the Bouth-Amerinsn 
coast represent an entirely different type of the genus fTom tbs UXh 
armed species of the Eastom Hemisphere, Of the multibiuebihte 
species of Aictinmieira the tridistichate type seems to bo the 
extensively distributed, and not the bidistichate one, as in the OM 
of Antedon* 

The number of described living Comatulid species is now 180 $ 
these the ^ Challenger * obtained 110, 88 ben^ new to soienee 
22 previously known* 

The geographical and bathymetrical limitation of the differ^tit 
groups indicated by the author ffimishes evidence of the dire# 
alliance and the genetic relations of the component membem oif 
groups in a manner that comparative anatomy alone is nnable to 
demonstrate half so forcibly or conclusively. 

The monograph is illustrated by seventy magnificent plateif, Wbieb 
for general fidelity and careful representation of detail uH 
of the highest praise. There is also an excellent index, 
forms in itself a measure of the completeness and general utUiCj^ # 
the Report. ^ 

It is no more form of words to say that this Report will stand ^ 
a monument of patient and honest work ; and we offer to the 
our congratulations on having produced a memoir nj)on wbich 
may look back with satisfaction and his fellow- countiymen 
pride, 

V) 

Tabular List of aU the Atairalian Birds at fmeent hmm to 
AtUhor, showing the Distribution of the tSjoscus over Qvt 
of Australia and adjacent Islands* By E, P. lisiiSAr, 

&c,, Curator of the Australian Museum, %dney. Ppl38, Maw 
4to, Sydney, 1888. 

Tuk object of this Catalogue is to afford ornithologists a ge9ierli3 
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epitom of tbo distribution of Australian birds over 
Client and acyaoont islands# Tbe wclUknown omithologieai 
i of ^ Author, osctendiug orer the last thirty years, and his 
^ ao Curator of the Australian Museum, have affoj^ed him 
‘ and exceptional opportunities of acquiring the informa** 
iioO ^ho preparation of such a Catalogue* A yisit 

to jthe principal European museums whilst acting as Fishery 
for New Souto Wales in I^ondon, during the Inter- 
JOa^nat Fisheries Exhibition, enabled Dr. Ramsay to exchange 
wito the more eminent European ornithologists on tho Tex<^ 
iHia eomplioatod question of synonymy. 

The arrangement of tho present work has been ordered with tho 
affording the fullest amount of infonnation in a limited space. 
In this difficult task tho Author has succeeded, it must be admitted, 
irith much success. No particular olosaifioation has been followed, 
to toys the preface ; but m this the Author does himsdf an injus- 
tiociy tor without adopting subdivisions which would tend to thwart 
the Hurin obieots of the work, tbe genera are placed in natural order. 

Strii right-band page is arianged in tabular form, the species 
numbered in serial order. From this we learn that VOl 
a|keclto of birds are known from all Australia, including the south 
totot of New Ouinea, but exclusive of Norfolk and Lord Howe 
’labndfi. In 1805, at the publication of tionld^s * Handbook/ 672 
ilporiea had boon recorded, but out of these only one strictly new 
4 tous had been added. 

The first oolumn of tho tabular matter shows the prosenoe or 
nhstooe Of the spooies in the Australian Museum, with this ^ati- 
result, that 630 are there preserved. The seeo^d oolumn 
'AShras a reference to the most easily accessible description of the 
hiid in question, usually Gould’s * Handbook.’ Tbe remaining 
oolnuto* ^en show geographical distribution ; but as conHideraUe 
territorial change has t^en place since 1865 , and aa the names of 
Australian provinoos convey but an indifferent idea of tbe die- 
hributton of a sj^ios, the Author has given ** the particular localities 
’In which most of our lai|^ collections have been made, purposely to 
I^W th^ spread of certain spedes.” The boundaries or the present 
tim positioiis of other lo^ties are shown on a sketch-map. In 
^0 ditotibution-oolumnB numerals are used as the means of registra- 
tPiin jUrtead of tho usual asterisks. The left-hand page is ^waya 
to notes and references, the latter being connected with the 
f by a running number. Separate tables are given for Nor* 

; and Lord Howe Islands. 

fe look forward with great ploasore to the appearance of a 
gAitotol woric on the birds of Anstralia by the same author, which 
WA believe has been in prepaintiaa for some time, and of which the 


i|SStoent Catalogue is only a forerunner. 

In oonelnsion we heartily congratulate Dr. Ramsay on the appear 
unto of his useful and complete work. 
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MLSCFXLANEOIJS. 

On an Epimridan parasitic an an Ainphipod^ and an a 
parasitic on an Epicaridan, J^y MM. A, (Jiaud and J. BoniUlBli* 

Hjtuekto no Epioaiidan pnrasi(i(‘ on Amphipods has been 
In September last Trot. Dcdla Valb* collecled in the Bay of Kapled 
two specimens of an I.^opod purnsitic upon Ampdisca diadtrm^ A^ 
Costa, and bastenod lu send them to us. Tliese profoundly degraded 
Cnwtaccans belong to the group of the Crjptonisciane. They ar0 
adult females, one of them containing segmented ova, the othef 
embryos ready to hatch and possessing the Ijpical form of the flret 
larva of the Oiy^ptoiiiscians. 

Tht‘ whole body of the female is, so to speak, eon verted into a 
vast incubatory chamber, closed b} two lateral laminae extending 
from the first to the fifth thoracic seginoiit, and united in the median 
line, in such a way as to leave apertures for the passage of water 
only at the anterior and at the poBterior oxtromity. 

On tlie dorsal surface nui) be distinguished fi\o motameric band* 
representing the first fiv(' somites of the thorax. On each aide of 
tile bod), behind the line of insertion of the incubatory platea, w« 
see on each of tin' five segments comeal eminences, probably ves- 
tiges of tlie first pairs of teet. The head, which is strongly indexed 
in front, only presents rudiments of the ordinary appendages. The 
maxjllipeds alone arc considerably developed. 

The terminal portion of the body from the sixth thoracic twgmentJ 
is also iK'nt towards the ventrol surface, so as to complete the incu- 
batory ohamlier by a posterior cavity likewise filled with ova» The 
sixth and seAcnth thoracic segments l>ear each a pair of digitaticn* 
representing the aborted appendages and protecting the posterior 
opening of the incubatory chambor. This aperture therefore iptich 
resembles that figured h> Fraisse in Vryptoniscus payuri^ Fr., but 
tht‘ margin of the lamellue is simply thickened and does not lei!^ 
min ate in chitinous ramifications. 

The liver forms a gland faintly bilobed behind and of sinafl 6is6.i 
It scarcely penetrates into the thoracic region. The digestive tube 
becomes dilated in the rectal part, to give origin to the ovoid 
characteristic of the Ciyptoniscians. It terminates at an autipii 
situated vonirally at the apex of the pleal mamilla, upon wU^ 
traces of pleopoda may be distinguished. 

This curious Epicaridan difiers greatly from the genus CaUr$j^\ 
Koflsmann, which is parasitic upon the Bopyri ; it more roseml^ 
Cryptothiria (?) marsupialis^ G. 0. Bars, parasitic on the Munnopf)- 
idsB {Eurycape cornuta and IJyarachna hnyicornis). But, like tbiSr 
latter, it must inoontostably be taken as the ty|)© of a new genua. 
Wo shall give the name of Fodascon Della VaJlei to the parasite of 
Ampelisca diadem a. 
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tiie object of verifying the hj ^thesis formerly put forward 
^ u» with roBpeot the relationship of tho Cryptoiuscians and 
we have made an appeal to those zoologists who possessed 

S eeimens of those exceedingly rare Orustaoeans. The Rev. A. M. 

ortnati has kindly given us a sj^eciinen of Daj\($ tnysidis^ Kroyer, 
and lent us one of an Asptdophnjxn^'*^, We may notice here a 
most unexjx^cted etliological fact — the existence of a I’opopod para- 
sitic on the latter, R} a fortunate chance tho spi^cimen of A^jndo- 
fhnj^g conimunicaU*d by Norman, which is attached to the back 
of an Mrythrops mu'rojdtthahna^ G. 0. Hars, sholtored beneath tho 
posterior part of its slightly raised dorsal shield the female and two 
tnales of a very singular Copepod, which we shall name Mpidcecia 
If^rniani, 

Tho female presents* tho form of a sac resembling a miniature 
Sacculhia ; in its greatest diameter (transverse) it measures eight 
tenths of a millimetre, 'J'he colour in alcohol is rosy. The animal 
is attached on the one hand to the Mygia b} a short peduncle tor- 
minnted by a sucking-disk, on the other to Aspidophnpvm by an 
elongated cord (broken in our s|»eciiuen) starting from the sucking- 
disk and inserted into tho middle of the ventral surface of the pleon 
of the Rpicuridun. Hooked on lo this cord was the male Agpido-- 
it being rendered irnposHible for him to shelter himself as 
usual beneath the pleon of his tcmale. Towards the free extremity 
of the l>ody of tho Aspidcecitt two chitinous eminences aie observed; 
then, on the side o])po6ito to the sue king* disk, the two genital aper- 
tures, to which arc appended Jive packets of ova. Each ol these 
ovigcroiiB 8ac*8, which are nearly spherical in form and measuro 
three tenths of a inilliraetre in diameter, contained eight or U*n ova 
in segmentation. 

In on© of tho sacs the o\a were all very distinctly in tho stage 4. 
The whole interior of the body of the female is filled with enormous 
ovaries containing well-dovolopo<i ONules, We also 'observe, in the 
vicinity of the sucking-dibk, two chitinogenous glands, which assist, 
no doubt, in the fixation of the parasite. 

On© of the males was attached to tho My sis at some distance 
fixim the female, the other ujion the female herself. These males 
are about 150 u in length. Their general form is very analogous to 
timt of the males of Sphcpronella LeurJearti^ Sal. In the anterior 
Iport the cement-glands secrete a spiral chitinous filament, which 
a« 9 tvea for the fixation of the animal. Tho presence of several fila- 
ments upon the integument of the female indicates either that tho 
moles move about or that they had been more numeroua. Beneath 
ttie organ of adherence a broad sucking-disk enables tho animal to 
apply its buccal parts to the host which supports it. As appen- 
da^i we find outside the mouth a pair of aiitcnnm, a first pair of 

♦ This specimen was namcni A. peliaim, O. 0 Sars, but tho authors 
regard it as belonging to a new species w‘hich they propose to name A, 

8tim, 
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rathor feeble and a second pair of very robust maxillipeds, 
by very powerful striated musoles. The terminal po^on of 
body 18 obtuse and tenninaiod by two lateral lobe*^, containing 
sacs for the spormatophora. These organs, which are regularigr 
spherical, are united with the testes 1)5 fine deferent ducts. 

In the form of the female and in the inultiplicit) of the ovigerous 
sacs, which are so rare among ihe ro]:)epoda, Ag]nd<ma closely 
approaches Chotnostoma rmrahih recent I}' discovered by H. J. Han- 
sen beneath the branchial inl/eguments of Iftppoftft potaris and 
Ganmodt of the Kara Hea With Chonio^toma and Splunromlla it 
must enter into the aberrant family of the (’honiostomatidas. The 
discovery of the still unknown male of CfumiosUmn will no doubt 
enable ns to fix more ciactl} the affinities of tins family. 

Finally tho relations lielwoori the Ampufiecia and the 
j}hnjv%is render it a ver} probable supposition that Choniontonui isot 
has been parasitic upon a branchial Hop} ride of tho Hipypolyte and 
has usurped its dwelling-place. A immioir with plates null make 
known in more detail the anatomy of Podasion and A^pidcecui^ and 
we ma}’ be permitted m conclusion to thank MM. Delia Valle and 
A. M. Norman, who have sent us the materials foi tins investigation 
in an admirable state of jireservation . — Comptes Ilendm^ April 20> 
18S9, p. 902. 


Spontaneotis MovemmU of the Fytyle and Stigmata of the Corr^fiag 
(Gladiolus segeium). By M. C. Musskt. 

The author notes that movements of the female organs of plants 
are comparatively uncommon and calls attention to an important 
instance in the Comflag. In the Indacem the anthers open out- 
wards longitudinally, so that the pollen falls upon the parhi of tlie 
perianth, and can only reach the stigmata by the action of the wind, 
tho intervention of insects, &c. In the genus Ghdmlue tliO style 
and stigmata, by their movements, get over this difficulty. 

The three stamina forming tho exterior whorl of the androsedum 
attain their final length before the styles hare commenced 
growth ; the two posterior lateral ones incline their filaments to the 
right and left of tho anterior stamen, so that the three anthers 
juxtaposed in the same plane. At this moment they turn thew 
dorsal surface to the style and they are also 3 centim. longer, so tkat 
direct pollination is doubly impossible. The ooncroscent styles 
situated behind tho filaments grow rapidl} in the direction of tbt 
dorsal line of the androscium and soon eqxml the stamina in hei^t] 
but the filaments bend slightly outwards, the anthers, hitherto i$ 
lateral contact, separate, and their cells open; the styles^ stiS 
growing, bend in tho same direction ; the three stigmata also sejpo* 
rate and move so as to come directly beneath the anthers, from whiol 
the pollen can then fall only upon the stigmatio papillm. IHroc( 
pollination i« Ihus insured, — Compfes Mendus^ April 29, 1889, p. 906, 
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01 . 

Clathrln, now species of, ^ 

Claus, IW. (^, on the otrganijsation 
of th(3 Nebaliffi and the systematic 
position of the Leptoetraca, 441. 
f’lorura, imw speciisof^ 424. 

Clnpca, mnv fossil species of, 280. 
Colt30jUera, new, 28, 108, 188, 240, 
27/ , 310, 3ti(), 387, 400, 480. 
C(.»lobothea, now species of, 387. 
Cope|)oda, on a new family of com- 
mensal, 07. 

Cophognathus, characters of the 
new genus, 486. 

Coprophilus, n«‘w s|K‘cies of, 415. 
('oronella Amalim, notes on, Ji05. 
CosiDopsaltria, new specioH of, 421. 
CniHtacea of Dominica, on the, 0. 
Crust ac(*au, on a new parasitic, 
151. 

Cl} j)tobium, new spt'cies of, 253, 
C’rtstallodes rigidum, observationg 
on, 243. 

Cyanops, new species of, 424. 
(yymotiuHj, new species of, 133, 
248. 

Cyrestis, new 8pixiie.s of, 812. 

Delias, new species of, 312. 

Dendy, A., on Sponges from tho 
Gulf of Mnnaar, 73. 

Derops, characters of the new ge- 
nus, 41 8, 

Dinphernmora,now species of, 501. 
Dimorp holla, characters of tlio new 

gtmuH, 100. 

Dipliyes, new species of, 281. 
Diplodus, new species of, 209. 

Diptych 118 . new species of, 801, 
Dist/int, Vv, L., on new Cicadidie, 
40 ; on tho genus PlistlKmes, 271 j 
on new Rhynchola, 410. 

Domene, new species of, 2(30, 
Doramasia, characters of the new 
genus, 226. 

Duncan, l^of. P. M., on the anatomy 
of Palmechinus, 196. 

Dundubia, new species of, 61. 

Kblisin, characters of the now ge- 
nus, 280, 

Ecliinocidaris and Aibacia, on tho 
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reUtivG claims of the generic 
nmnefly 2D0. 

Echinus, on a new Molluacan para- 
sitic on, 270. 

EdaphuM, new species of, 325. 

Eleusis, new 8pe<'ie8 of, 4<i0. 

Eljmnias, new specie's of, 317. 

Emesis, new species of, 857. 

Entomophthoreic, new, 370. 

Enionioatraca, notes on the palroo- 
zoic hivalved, 373. 

Eomedon, characters of the now ge- 
nus, 310. 

Epibulia, new species of, 220. 

Etheridffc, H., on th(' denlition of 
Lepiaotus maxiraus, 309. 

Eugeniacrinidffi, on the basals of, 
430. 

Eupagurus Jlemliardus, on a new 
Inftisoriaii parasitic on, 00. 

Euperaphix, new specie.^ of, 807. 

Euphasdra, new species of, 240. 

ICuptychia, new species of, 352. 

Eurygona, new secies of, 350. 

EuY^hene, new species of, 133, 

Euthalia, now species of, 313. 

Euxantbe, new s|)ecieB of, 120. 

Fauna of the Eifel-Maare, on the, 

202 . 

Fewkes, J. W., on a new stalked 
Bryozoon, 1 ; on a new parasite of 
Amphiura, 154 ; on a new Atho- 
rybia, 207. 

Fishes, new, 289, 299, 8(il. 

Flora, on the advent of a new, on 
Krakatao, 141. 

Forskalia, new species of, 244, 

Fringillu, new speoit^s of, 480, 

Fulgora, new species of, 422. 

Useana, new species of, 49. 

Gahan, (\ J., on new I^miide Coleo- 
ptora, 387. 

Gmliodes, new species of, 83, 

Geological Society, proceedings of 
the, 28B, 306, 438, 

Giard, Prof. A., on a new parasitic 
genus of Infusoria, 6i); on some 
new Entomophthoress, 370 ; on an 
Epicaridan parasitic on an Amphi- 
p<^ and on a Oopepod parasitic on 
an Epicaridan, 512. 

Gladiolus segetum, on spontaneous 
movements of the style and stig- 
mata of, 514, 


Godraan, F. D., on new Rhopalo- 
cera, ^1. 

Qodwiu-Austen, Lieut.-Col, H, H., 
on a new species of Helix, 107. 

Gregor}^, J. W., on a new genus of 
Temnopleurideo, 490. 

Ouignard, L,, on the formation of 
the antherozoids of the Choraceso, 
443. 

Gunther, Dr. A., on the occurrence 
of Lichia vadigo on the British 
coast, 107 ; on a new species of 
Dipt^chus, 361. 

lladropinus, characters of the new 
genus. 115, 

IlmmapDVsalis, on a new species of, 
406. ' 

Ilalimodon, remarks on species of, 
455. 

Ilalistemma, note on the genus, 
240. 

Ilulopyramis, characters of the new 
genus, 227. 

Hartog, Prof. M. M., on the contrac- 
tile 'vacuole in plants and animals, 
64 ; on odelphotaxy, 66. 

Helicina, new species of, 406. 

Helix, new species of, 107, 402, 

Hersiliidao, characters of the new 
family, 

He8j>erus, new species of, 43. 

Heterothops, new species of, 35. 

Hilaroloa, new species of, 303. 

Ilincks, Rev. T , on the Polyzoa of 
the St. Lawrence, 424. 

Hinde, Dr, G. J., on Archseocyathus 
aud allied genera, 367. 

Hister, new species of, 282, 

Hope, R., on a new species of Mi- 
crociona, 101. 

Hyhodont tooth, on a, 300. 

llybiiduH keuperiuus, on the so- 
called, 207. 

Hydrangea, on cross-fertilization b, 
71. 

ITymeniacidon, new species 
87, 

Infusoria, on a new parasitic genus 
of, 09. 

lolaus, now species of, 137. 

Isocheilus, characters of the new 
genus, 263. 

Isochilina, new species of, 383. 

Jones, Prof. T. it., on the palasosoic 
hivalved Eutomostrooa, 373. 
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Kamalata, charoctera of the new 
geuua, 52. 

Kirby, W. F., on new NpmiphalidfiD, 
246 ; on new apeciea of rbftamidaa, 
501. 

Ivrakntao, on the new flora of, 
141. 

l^acorta ocollata, var. tangitaua, note 
on, 806. 

Lurinopocla, now species of, 134. 

Lttthrobiuni, new of, 254. 

Lemonian, new species of, 357. 

Lenidoptera, new, 121, 246, 312,351, 
fob, 4(J3, 48(> 

Lepidotuh maximum, on the dentition 
of, 300. 

Lcptttoniis, new species of, 252. 

1 iOptopsaltna, now species of, 50, 
420. 

Leptosirnca, on the aystematic posi- 
tion of the, 441. 

Lesteva, new species of, 471. 

Lewis, G., on new Histeridoo, 277. 

Lichin \ndigo, on the occiirrenot^ of, 
on the lintish coast, 107. 

Lispinns, new species of, 406. 

IduHus, characters of the new genua, 

no. 

Lobigor, notes on the genua, 808. 

Liidv\ig, Dr. IL, on a new genus of 
Ophiurida), 44. 

1., nidi a, on a laige specimen of, 422. 

L^dekker, R., on new fossil Ohe- 
Ionia, 53; on Noto thorium and 
Zygomaturus, 1 40 ; on five genera 
of Mesozoic Reptiles, 288; on 
remains of Eocene and Mesozoic 
Chelonia, 809. 

Lymanopoda, new species of, 858. 

Lymnas, new species of, 350. 

Mammalia, new, 802, 4^. 

Masonella, characters of the new 


Meiolania, on the systema^e noftHthtt 
of, 54, 188. 

Meissner, Dr* M.^ on the nutrition of 
the Protozoa, 69. 

Melapium, notes on the genua, 207. 

Mesuniiis, new species of, 822. 

Metarhizium, new' species of, 371. 

Microriona, new species of, 99. 

Mikado, charnctcis of the new ge* 
nus, 189. 

Mimicry in Lepidoptera, on, 477. 

Miobd<»lu8, characters of the new 
genus, 111. 

Molluscn, new’, 107, 270; from the 
LcHS(*r Antilles, on, 4(X). 

Monoculodes, new species ctf, 450. 

Monoplnes, n(‘w 8p<*cies of, 225. 

Mont ice Hi, F. S , on the genus Ta- 
phozons, 487. 

Mucronella, new species of, 481. 

Mum, new species of, 48.S. 

Muaset, C., on spontaneous move- 
ments of the stylo and stigmata of 
the C^ornfiag, 5l 4. 

Mjlothiis, new species of, 124. 

M^riepoda, on tm* presence of spin- 
nerets in the, 21 K). 

Myscelia, now species of, 354. 

Nebalifo, on the organization of the, 
441. 

Neumavr, Prof. M., on the origin of 
the Dnionidm, 372. 

Newton, E T., on a now species of 
Clupea, 289. 

Noctifuca iniliaris, observations on, 

22 . 

Nodynus leucofasciatus, note on, 
467. 

Norman, Rev, A. M,, on British 
Amphipoda, 445. 

Notothorium and Zygomaturus, on, 


genua, 295. Nudobius, new species of, 263. 

Mastigophorus, new species of, Ocypus, new species of, 100. 

868. Olophrum, new species of, 472. 

Matthews. Rev. A., on now Tricho- Omalium, new species of, 478. 

pterygidsD. 188. 370. Ophiopteron, characters of the new 

Meado-Woldo, E. G., on a new Tit, genus, 44. 

490. Ophiuridfle, on a new genus of, 44. 

Medon, new species of, 264, Orbitoides, remarks on the genus, 

Meehan, T., on cross-fertilization in 210. ^ 

Hydrangea, 71. OrnitJiopsia, on the pelvis of, 488. 

Megaluronus, characters of the new Osorius, new species of, 411, 
genus, 446, Oxyporus, new species of, 407. 

Megarthrufl, new species of, 468. Oxytelus, new species of^ 414, 
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PftckyehAUna, new apedes of, 70» 
Pechytinerufl^ new snecies of, 281. 
Pdieecliinua. on tne anatomy of, 
196. 

PanacopfiBue. characters of the new 
genus, 2<i2. 

Papilio, new epecies of, 121, 857. 
Parus, new species of, 490. 

PebriUa, charac’ters of the new genus, 
09. 

Pedieelliim nutans, obsorvntions on, 
482. 

Potrosia tt^atudmaria, remarks on, 
77 , 

Phosmidno, nc^w species of, 501. 
Phil<*t«iriu8, cliaiHctcrH of the new 
gemw, 118. 

Philoiithus, now sj^eoies of, 30. 
PhucobiUH, note on the genus, 
108. 

Phyciodes, new species of, 353, 
Phyllonia, new ft}>ocies ol, 277. 
PhytoJinuP, cliaractera of the now 
genus, 1 H>. 

Pickard-Oambridge, Rev. 0., on a 
new species of llosmapliystdis, 
40(i. 

Piostoneus, characters of the now gt)- 
nus, 404. 

Pinophilus, now spociea of, 323. 
Plants, on the functions and homo- 
logies of the contractile vacuole in, 
64. 

Plate, Dr, L., on Noctiluca milioris, 

22 . 

Platysoma, new species of, 278. 
inisth ones, new species of, 272. 
Pocock, 11. L, on the Crustacea of 
Dominica, 0 ; on some new and old 
Duthidee, 334, 401, 

Podascon, characters of the new ge- 
nus, 512. 

Polyzoaof the St. Lawrence, 424; 

from Shipton Gorge, on, 440. 
Pominmia, new species ol, 421. 
Foretla, on some species of, 428, 
Prepona, new species of, 356. 
Primitia, new species of, 377. 
Priochirus^ new species of, 408. 
Prionoloinia, new species of, 419, 
Procirrus, new species of, 324. 
i*rotective resemblance in Lepido- 
ptera, on, 477. 

Proto2oaf on the nutrition of the, 
69. 


PsiimmodyomUfl micsrodaetylaa^ re- 
marks on, 304. 

Pseudacrasa, now species of, 139. 

Pseudobacteria, new species of, 
508. 

Pseudotelphusa, now species of, 7. 

Pseudotrionyx, on the systematic 
position of, 273. 

Ptenidium, new »}X3ciefl of, 194. 

Ptenuoxylufl, new species of, 602. 

PttTonymia, now species of, ;152 

Ptiliuiu,now species of. 195. 

Ptinolla, new spidos oi, 191. 

Queibonuchus, new species of, 34. 

Quodius, new species of, 29 

Itadiolaria of tne London Clay, on 
the, 289 

Ileiiiera, new 8j)OCie8 of, 78. 

iieptiles, on Mesozoic, 288; new, 
3U3. 

Uhaniphoatomella, remarks on the 
genus, 424 

lUi iphidophlus, now species of, 86. 

UhynchocheiluH, charactem of the 
new genus, 120. 

llh vnchota, now, 49, 271,419. 

liobillardia, characters of the new 
genus, 271. 

Salaniandra maculosa, var. algira, 
notes on, 307. 

8al\in, O., on new Rhopalocera, 
351. 

Sanders, A,, on the central nervous 
system of Cemtodua Forsten, 
157. 

Saurichthys acuminatiifl, on a max- 
illa of, 301 . 

Scopmus, new species of, 261. 

Scorpions, new, 334, 461. 

Scrupooellaria scabra, on, 427, 

Seeley^ l*rof. H. G., on the pelvis of 
Omithopsis, 438. 

Selachian tooth, note on a, 300. 

Sharp, Dr. D., on the Staphyliwidie 
of Japan, 28, 108, 249, 3l9, 406, 
468. 

Sharpe, R. B., on two new birds. 


Shrubsole, W, H., on the Radiolaria 
of the London Olay, 289. 
S^onium, new species of, 463. 
Siphouochalina, new species of, 82, 
Sij)honophora, on the Ca^an, 


Sithon, new species of, 317. 
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Skartobly, 8. B. J., on Butterflies* 
enemies^ 477* 

Smith; E, A.; on the genus Melsr 
pium, 267 ; on a now genus of 
parasitio Mollusca, 270; on the 
ffenus Lobiger, 308 j on Mollusca 
from the Lesser Antilles, 400. 

Smith. H. G., on new Butterflies; 
121, 312. 

Smitua, on some s^ies of, 430. 

Sponges, new, 73, w. 

Spongionella, now species of, 04. 

StaphylinidsB of Japan, on the, 28, 
108, 319, 406, 403. 

Staphylinus, new species of, 117. 

Stenus, new species of, 326. 

of the new 


genus, L«^. 

Stemocera, new species of, 361. 
Stemocoelis, new species of, 285. 
Stilicoderus. characters of the new 
genus, 320. 

Stuicus, new epedes of, 321. 

Sunius, new s^ios of, 322. 
Syrrhaptes paradoxus, on a new 
Acand parasitic on, 406. 

Tanasda, new species of, 315. 
Ta|^zou8, remarks on the genus, 


Temnopleuridas, on a new genus of, 
490. 

Tenaris, newspedes of, 316. 
Teretriosoma, new species of, 287, 
Teretriua, new species of, 286, 
Tetilla, new species of, 75. 

Thomas, 0., on a new bat, 302 ; on 
a new species of Mus, 433. 


Thoraoophorus, new spedes at 465. 

Tmchyaspis, new species of, 53. 

Treub, M., on the new flora of Era^ 
katao, 141. 

Triballus, new species of, 286. 

Trichopterygidee, new, 370. 

Trichopte^x, new epedes of, 191. 

Trigonocrinus, characters of the new 
genus, 806, 

Tnonyx circumsulcatus, note on, 
53. 

Tristram, Canon H. B., on a new 
Chaffinch, 489. 

Trc^ophloeus, new species of, 415, 

Unionidm, on the origin of the, 
372. 


Velleius, new species of, 29. 

Vesperugo, new spedes of, 862. 

Watford, E. A*, on Polyzoa from 
Shipton Gorge, 440, 

Waterhouse, C. 0., on new Coleo- 
ptera, 300, 486. 

Willott, H., on the dentition of 
Lepidotue maximus, 869. 

Woodward, A. 8., on Hybodus 
keuperinus, 297 ; on a new species 
of Diplodus, 290 ; on a symmetri- 
cal l^bodont tooth, 300; on a 
maxilla of Saurichthys, 301. 

Xantholinus, new species of, 250. 

Xipbocaris, new species of, 18. 

Zacharias, Dr. 0., ou the fauna of the 
Eifel-Maare, 292. 

Zeuglopleuinis, characters of the new 
genu*i, 490. 

Zypmaturus and Nototherium, on. 
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